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ABSTRACT
Modern communication technologies both support and complicate social interaction in 
public spaces. This thesis, RE-ACTIVATE, is first inspired by observing new modes of so-
cial interaction that are aided by tools like the smart phone, and it examines the shifting 
notion of “place” towards an online environment.  Considering that architecture has his-
torically served as a framework for social activity, and that there has traditionally been an 
interwoven relationship between architecture and technology, RE-ACTIVATE urges the 
integration of architecture with media technology as a strategy for reinvigorating urban 
spaces and spurring social interaction. 
The thesis proceeds by engaging in a series of design explorations and producing an 
array of built prototypes embedded with programmable Arduino microprocessors and 
proximity sensors. These modular prototypes are designed as components for buildings 
or installations, which serve to intrigue the senses, imbed information, create spaces, 
incorporate ubiquitous computing and interface with the Internet.
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11.  INTRODUCTION
Our society today is driven by efficiency manifested through the prevalence of ubiqui-
tous computing and communication, which both support and complicate our social rela-
tions. We now have more ways to communicate, yet we somehow feel further apart from 
each other. This phenomenon compels architects to re-examine our built environment 
and seek ways to re-invigorate our public spaces.
Architecture, for a long time, has been adopting various technological innovations of its 
time. Although new communication and media technologies have transformed our pub-
lic spaces and shifted the modes of interactions dramatically, these technologies could 
potentially be adopted by architects to make our buildings evolve into a new typology 
that will revive public spaces and spur social interactions.
1.1 Communication Methods in History and in Modern World
For thousands of years, human societies have found ways to communicate over long 
distances. These communication techniques are developed for many purposes, the most 
prominent of which is militaristic. In 500BC, the Persian King Darius organized a “voice 
relay” system to signal enemy status by placing strong-lunged soldiers on hilltops to yell 
out crucial information about the enemy. The messages are said to have traveled 450 
miles in two days, thirty times faster than marching the same distance1. Around 200BC, 
smoke signals were used by the ancient Chinese military to inform about the approach 
2of enemy along the Great Wall. The towers along the Great Wall would light up smoke 
signals after the one adjacent to it did so, and those signals could be passed on for as far 
as 300 miles in just a few hours. 
Military tactics required prompt communication, while ordinary correspondence mainly 
relied on postal services. In fact, an organized postal station emerged as early as 2000BC. 
The speed of postal services largely depended on the modes of transportation, which 
were also largely decided by what technology was available. With horse riders, messages 
could travel approximately 170 miles a day. After the Industrial Revolution, trains could 
travel the same distance in two hours. With the development of the telegraph which was 
located along rail lines, messages could be transmitted instantaneously over hundreds 
of miles.
Technological advancement in communication methods has always had drastic effect on 
social structures. When papyrus was developed in Egypt, the light-weight writing medi-
um immediately replaced stones and allowed for cursive forms more suited to rapid writ-
ing. As a result, writing in scripture forms became a secular activity and this movement 
marked the social revolution between the Old and the New Egyptian Kingdom2. Simi-
larly, technologies like the printing press in 1440 and the telephone in the 1870s not only 
changed the way we communicated, but also the way our societies were structured. The 
printing press, for example, allowing mass production of the Bible, completely shifted 
the power of the Catholic Church, from the few authoritative individuals to the common 
man. 
Once again, we are facing drastic social changes caused by a shift in communication 
methods, namely the invention of the internet and the development of hand-held com-
munication devices. According to the International Telecommunication Union, in 2008 
about 60% of world’s population use cell phones (86% in the United States) (Table 1), and 
23% use the Internet (74% in the United States) (Table 2). Exchange of information can 
now occur instantaneously between any two locations in the world. The type of informa-
tion we can send through this new mode of communication includes not only text and 
voice, but also pictures, videos, and programs. Information is the fuel for a new techno-
logical-economic paradigm, just as steam and electricity were for the Industrial Revolu-
tion. A series of new technologies in telecommunication have concurrently facilitated a 
new global network of economic structures3.
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3Table 1      Mobile cellular subscription in 2008
Table 2     Internet users in 2008
1.2 The shifting notion of “place”
We are living in an age of mobility and synchronization driven by an economic demand 
for efficiency. As a result, the notion of “place” has been both blurred and redefined. 
When you are in your car to go to a certain place, you are, in a sense, already there. The 
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4car becomes a spatial isolation from the outside world and bereaves you of the experi-
ence of “getting there”, and your experience of your destination is thus altered. This type 
of altered experience is more prevalent when using digital communication devices rang-
es from your iPhone to Instant Messengers on your computers. Your physical location is 
the subway train, yet your mind is somewhere else. When you have a video conference 
with a colleague, you both have leapt from your current places only to meet up at this 
online environment. Likewise, when you browse the internet for hotel information, you 
are often offered a virtual tour of the guest rooms. While your physical location remains 
in front of your computer, your mind is in the hotel guest room. 
When you ride the subway, you are likely to find more people on their cell phones than 
having a conversation with a fellow traveler. The cell phone users are either making a 
phone call, creating a text message, browsing the internet, or playing a video game. (Fig-
ure 1) When they are on their cell phones, they are not only located in the train, they are 
also present in the digital realm, e.g. Facebook, Twitter, MySpace, etc. While these new 
“places” flourish with increased visitor participations, the old and more conventional 
ones like the subway lose their liveliness.
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5Figure 1     people using hand-held devices in a Tokyo subway train
1.3 Social interaction in an era of digital connectedness
It is this detachment of our minds from the corporeal experience through a physical 
environment that makes one examine the impact of digital technology and how it has 
changed the way we interact with each other. There are many opposing views on this 
matter; some regard the network environment as a new opportunity for social interac-
tions, while others criticize it for being harmful to our physical well-being.  
Many rigorous research results show that the use of the internet could increase the 
chances of loneliness and depression.4  Conversely, Professor William Mitchell from MIT’s 
Media Lab stated that “new forms of sociability, and new forms of urban life, adapted to 
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6our new technological environment, are emerging on-line.”5 The famous online multi-
player role-playing game World of Warcraft now has over 10 million subscribed players 
worldwide. When some dedicated players were interviewed in an upcoming documenta-
ry called “The Raid”, they expressed that the game not only created enjoyable entertain-
ment, but also helped them build up an online-social network and develop many useful 
communication and leadership skills.6
Digital phones, since their early development in the early 1990s, have evolved and be-
come an integral part of our daily lives. Every second, over four billion people are having 
a cell phone conversation. Almost half of American teenagers say they would not have a 
functional social life without their cell phones7 (Table 3).  Today’s mobile phones, espe-
cially smart phones like Apple’s iPhone, Google’s Android, etc, can not only support voice 
communication, but also transfer texts and images. In fact, 47% of teenagers say they 
can text messages with their eyes closed. 8
Table 3      Teenager Cell Phone Usages
While we are well-connected through the digital networks, we seem to be more isolated 
physically. Naturally, we pay less attention to our surrounding environment when we are 
immersed in our virtual worlds. A family could be sitting at the same table in a restaurant, 
while texting and surfing on the internet through their cell phones. One of them could 
even be texting the family member sitting right across the table instead of starting a 
conversation. Digital tools make communications more convenient and strengthen our 
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7social networks through on-line activities. Yet replacing normal face-to-face social inter-
actions with these digital tools seems rather cold and sterile.
1.4 Bringing people together in the physical environment
The subway is an example of urban transitory space where people use their cell phones 
extensively.  In these places, hand-held devices are used to shield users from strangers 
who happen to be sitting next to them. These barriers are self-protective mechanisms 
that also help urban dwellers cope with an excess of information in the form of market-
ing and advertising messages through both physical and virtual environments. Indeed, 
urban life has become so multi-dimensional that every individual could have many differ-
ent social networks: family, high-school friends, colleagues, church groups, book clubs, 
etc. It is rather understandable that information overload is one of the reasons why peo-
ple would want to block themselves from unnecessary encounters.
One way to solve the problem of information overload is embodied technology. Ubiq-
uitous computing pioneer Mark Weiser once said “The most profound technologies are 
those that disappear. They weave themselves into the fabric of everyday life until they 
are indistinguishable from it.”9 Through organizing and embedding information in a 
product form, it is possible to filter through the messages that are important and ac-
cess them at a more leisurely manner. Also, with the recent research and development 
in human-computer interaction, programmers continue to make our computers more 
human-like and thus increase the fluidity of our information-driven society.10
There have been many creative projects that set out to bring people closer to each oth-
er using the method of ubiquitous computing11. John Kestner from the MIT Media Lab 
proposed a product called “Proximeter”(Figure 2), a clock or wristwatch-like device that 
tracks the past and future proximity of the people in one’s social network. The device uti-
lizes a graphical representation of a collection of information including location of one’s 
friends in the progression of time, means of transportation needed to approach these 
friends, and the time it takes to reach them. The author of the project aims to make the 
device look and feel like an antique object that provides specific data in a simple and 
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8elegant way.12   
Figure 2 a clock-like proximeter
Pervasive games are another way to bring people together in the physical environment. 
Pervasive games, also known as “location-based games” or “alternate reality games”, 
usually involve multiple participants and are based on various physical locations.  One of 
the most successful pervasive games is “I love bees” launched in 2004 across the United 
States (Figure 3). The main story line consists of saving the earth from a 2552 space at-
tack by changing a series of events in the present. The game first attracted many players 
throughout the country by posting an obscure message at the end of the launch video 
of the Halo 2 video game. When participants traced the message to a website called “I 
love bees”, they found that the website was hacked, and furthermore, it provided trac-
es of the unfolding events. In the next several weeks, over 600,000 people gathered to 
follow the clues and solved puzzles together, in order to save the earth from the attak.
 Through game playing, a new type of community emerges, whose collective intelligence 
attempts to solve problems that individuals are not able to solve alone.
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9There are also many interesting devices that help encourage spontaneous in-
teractions in informal public spaces. One example is an interactive system 
called “FishPong” designed by a group of students from the MIT Media lab (Fig-
ure 3). The system uses a table top tangible user interface (TUI) that lets the us-
ers play a fish-themed video game with other people in settings like a coffee-shop.
 Imagine that you just bought a coffee and sat down at one of the tables in the shop. 
Slowly, the table starts to light up in aqua-blue color and a fish image start to emerge on 
the table surface. The fish swims towards your magnetized cup, and you react by tapping 
your cup a bit and the fish swims away from your tapping. A few minutes later, another 
person sat down at the table and he or she is also intrigued by the swimming fish. Before 
you realize it, both of you are bouncing the fish across the table top. The game success-
fully integrates media technology with physical location, and serves as a trigger for spon-
taneous social interaction.
Figure 3 pervasive games: I love bees & Fish Pong
    
1.5  The role of architecture in a digitally connected society
 Throughout history, architecture has held an important role in staging pub-
lic events and providing a sphere for social interaction.  As Malcolm McCullough 
puts it, “Human life is interactive life in which architecture has long set the 
stage. The city remains the best arrangement for realizing that human nature”.
 Online-forums are slowly replacing public spaces and are equivalent in some ways to 
the Ancient Roman forums, which functioned as places for public exchange of ideas and 
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10
information. It is this shift from the physical timelessness to the virtual transience that 
compels architects to re-evaluate the way we design our physical environment.
Digital technology not only affects our society in terms of personal communication, it 
also completely shifts the structure of our economy. Enterprises and businesses are often 
connected globally as well as locally, forming a network of information and resource flow. 
This flow, according to Castells, forms new spaces along with new requirements for the 
design of these spaces. “Flows are not just one element of the social organization: they 
are the expression of processes dominating our economic, political, and symbolic life.”
 Architects like Rem Koolhas and Steven Holl are among many who utilize design to sig-
nify the notion of “the space of flows” and strive to reconcile the relationship between 
culture and technology.
The challenge for the architects to build in this digitally connected society is not only to 
consider the influences of technology but also to build responsibly. In recent years, there 
has been an ongoing obsession with novelty and form enabled by digital technology, 
while the human factor and social performances of architecture remained less exam-
ined. Given the current economic situation, we are less likely to have unlimited resources 
for flamboyant new constructions. It is more likely that we will have to utilize what we 
already built, and upgrade them to fit our current needs. For some of us, the new genera-
tion of architecture is perhaps more transient, mobile, and economically sound, so that it 
relates better to our digital way of life.
In our dense urban environments, most land is filled with previously owned real estate 
developments, leaving very little space for meaningful social interaction to take place. 
It is therefore  an essential task for architects to explore ways of using what little space 
is left in our cities and develop new types of social space that not only recognizes the 
existence of ubiquitous communication and digital technology, but also strengthens our 
experience in the physical environment and encourages us to interact with each other in 
that environment. 
The goal of this thesis, named “RE-ACTIVATE”, is to investigate the potential of architec-
ture in bringing people together in our digitally advanced society, and to strive to facili-
tate meaningful human-to-human interactions in our urban environment. The first part 
of the thesis is a theoretical and historical examination related to the public, social inter-
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actions, phenomenology, digital technology and the virtual reality, as well as a survey of 
contemporary efforts in interactive architecture and product design. Then, in part two, 
the project asserts its own position and ventures through a cyclic design process in order 
to generate an interactive typology within the field of architecture that contributes to a 
new kind of interactive public space. 
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2. . FRAMING THE PROBLEM
We experience our environment through embodied actions: we sense surrounding ob-
jects and people and respond to them through our bodies. Architecture has been, for 
thousands of years, facilitating public spaces where these embodied experiences take 
place and where social interactions occur. Today, the development of ubiquitous com-
puting and mobile technology has made personal communication more convenient, 
but these technologies have also made our public space a site for private practices like 
browsing on the smart phones, and made people more separated as a consequence. Ar-
chitecture has served the role of facilitating social interaction in public spaces for thou-
sands of years, and it is the responsibility of the architect to explore new methods to 
reactivate this historical role. 
In recent years, there have been many progressions in the field of ubiquitous computing 
and human-computing-interaction. In fact, architecture has been influenced by techno-
logical development throughout history. Perhaps the new advancement in the comput-
ing field could be another important inspiration for architects in order to solve this prob-
lem.
13
2.1 Experience through the public
2.1.1 The “public”
The “PublMany interactive designs are done for public spaces, but the distinction be-
tween public and private spaces is somewhat blurred in the modern world. We would 
naturally consider the lobby spaces of concert halls, libraries and museums as public 
spaces in which interactive design could freely engage a wide variety of audiences. Yet, 
these spaces belong to the overseeing institutions and authorities who usually have spe-
cific agendas towards the operation of their properties, thus greatly restricting the type 
of design that could occupy that public space. On the other hand, what we consider pri-
vate, like our personal information collected by many governmental or privately owned 
institutions, is not really kept to ourselves once these institutions share the information 
with a third party, with or without your consent. In the digital world, we are subjected to 
a similar type of blur between the public and the private. When you post comments on a 
certain forum that is usually visited by your friends, you have no definitive control over 
the accessibility of the forum. While a specific forum is a public space, existing within the 
on-line environment, it is private to a certain group of people sharing similar interests 
and views. 
Since the goals of RE-ACTIVATE root in social interaction that takes place in the public 
realm, either physical realm or virtual realm, it would be essential to define the term 
“public” in its philosophical and historical context.  I will attempt to do so by referencing 
the work of German-Jewish political theorist Hannah Arendt, French anthropologist and 
technology theorist Bruno Latour, and American social theorist Michael Warner.
Arendt categorizes that there are three human activities: labor, work and action, based 
on their corresponding human condition: life, worldliness and plurality.17 She claims 
that the modern society has forsaken the value of “work”, a product of human creativ-
ity and craftsmanship, and focuses too much on the “labor”. The “animal laborans” has 
triumphed over tradition and culture by its high efficiency and product output. While cri-
tiquing the modern society, she also describes the term “public” through two different 
but connected phenomena. FR
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First of all, “everything that appears in public can be seen and heard by everybody and 
has the widest possible publicity”, and appearance is “something that is being seen and 
heard by others as wells as by ourselves”. In Arendt’s terms, the first phenomena of the 
public constitutes reality, and only through appearing ourselves in public, can we con-
stantly assure our existence through interacting with the other people. Compared to the 
private, where people generate feelings, the public is a place to display these feelings.18 
Secondly, the term “public” signifies the world itself; “it is common to all of us and distin-
guished from our privately owned place in it.” Moreover, “the public realm, as the com-
mon world, gathers us together and yet prevents our falling over each other.”19 In other 
words, the public space is a man-made world that connects us while separating us at 
the same time; just as a coffee table acts like a common ground among its occupants, 
meanwhile keeping them from direct contact. Arendt also compares the “public” to the 
Christian philosophy of “charity”, in that both terms act as something in common among 
people as well as a bond to connect; it is a concept that all would understand and an ex-
perience all would share.
Arendt argues that in order to sustain the fragile “public” (“space of appearance”), it 
needs power, the capacity to act in concert for public-political purpose. And it was this 
very power that made the Greek polis and the Roman Republic thrive. On the other hand, 
Bruno Latour argues that this power relies on the action of the few social elites and thus 
is no longer an option for the modern society. Instead, he found the solutions in the “par-
liament of things”: the birthplace of a public spirit understood as a search for what is 
common to us all.20 In a way, the “parliament of things” is a similar concept to Arendt’s 
second interpretation of the “public”, in that they both root in the idea of a man-made 
world which is composed of products of human labor. 
“Thing”, in etymologic terms, means “assembly”. Bruno Latour is one of the founders 
of the “Actor-Network Theory” which explains how material-semiotic networks come 
together to act as a whole. In modern days, people assemble by their common things, 
more than many other traditional factors like kinship, identity, or territory. When dis-
cussing the topic of the “public”, he argues that “the birthplace of a public spirit is under-
stood as a search for what is common to us all.” Moreover, “we don’t assemble because 
we agree, look alike, feel good, are socially compatible or wish to fuse together but be-
cause we are brought by divisive matters of concern into some neutral, isolated place in 
order to come to some sort of provisional makeshift (dis)agreement.”21 In this sense, one 
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can conclude that Latour’s definition of “public” is built upon an assemblage of things 
shared by people who have different views, and the spirit of the “public” is being able to 
recognize and contain these differences.
Michael Warner describes the “public” in two different perspectives. The first perspective 
is looking at the “public” as a “social totality.”22  It is a general term describing people 
organized by the nation, the city, the state, etc. But overall, “the public, as a people, 
is thought to include everyone within the field in question.”23 The second perspective 
regards the “public” as a “concrete audience, a crowd witnessing itself in visible space”. 
In this case, the “public” is an assembly of people bounded by their physical location. 
Although both perspectives talks about the “public” in passive terms, meaning people 
are put together without their choosing to do so, the second perspective might have less 
passivenesses to it, in that when people voluntarily go to a physical location, it can be as-
sumed that they share something in common that is characteristic to that location. Thus 
the “public” relies on a common interest initiated by people, as well as a place for people 
to share that interest with others.
Warner also mentions that “a public is constituted through mere attention”,24 and it only 
exists by virtue of address, and the participation of its members, regardless of the level of 
engagement. Even if someone falls asleep in a concert, the fact that he obtained tickets 
to be present in the concert hall is enough to qualify him as a member of that public. This 
definition might be perfectly valid for a physical space of public, but Warner’s view falls 
short with regards to online publics. In a virtual world where people are more likely to 
participate actively, the lack of engagement might disqualify them as a member of that 
“public”. People go to digital environments mostly by choice. Unlike passing by a public 
square on the way to work, people choose to go to a specific online forum or a social 
network website. Every click on the website predicates a conscious choice, which is not 
necessarily required for going to a concert, or sitting in a baseball stadium.
2.1.2 Phenomenology of Perception and Social Interactionism
Today, technology mediates the way we perceive the physical environment, but the con-
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flict between our mental and physical perception has been a task of Western philosophy 
since Descartes. The only difference now is that technologies like the internet and mobile 
devices have become an additional element for the discussion.
We experience our environment through the sensing capabilities of our bodies. The body 
gives orientation, accesses scale, acts as medium for communication, and actively con-
structs and re-constructs images of ourselves. With the advancement of the internet and 
mobile technology, the placement of the body is barricaded behind a computer screen, 
a touch pad or a webcam. First-hand experience with the environment and other people 
is no-longer essential to complete our daily tasks or enjoy entertainment. By now we are 
well adapted to placing our minds in an immersive virtual reality, rather than physical 
reality itself. 
The study of the relationship between the mind and the body has been a primary task 
of Western philosophy. Descartes proclaims the separation of the body and the mind 
through his famous statement, “I think, therefore I am”. For Descartes and his followers, 
human existence was purely spiritual, whereas the body is only a mortal host to carry 
out our thoughts. Unlike Descartes, phenomenologists believe that physical experiences 
make us who we are. 
How does the mind and body relate to the public realm and the public sphere? The sphere 
is an intellectual idea, but the realm is physical places. Interactions in the physical space 
determine the creation and definition of ideas of the public like social equality. In dif-
ferent cultures and time, space was prescribed by one’s social status. An aristocrat was 
allowed to go to places where commoners could not go. Also, in many different cultures, 
women were not allowed in public spaces except during daylight. Thus our mind and per-
ception both influence and is influenced by the embodied experience in the public realm.
On one hand, understanding the concept of the “public” is important in establishing a 
background for the thesis project to operate in. On the other hand, it is important to 
investigate how people perceive this “public”, and how people build up the experience 
of their environments as well as of the experience of interaction. If the former is to study 
the subject on a macro level, the latter is a study on the personal and micro level while 
trying to find a pattern or common thread in how we interact. This investigation is done 
through the study of two works: Phenomenology of Perception by Maurice Merleau-Pon-
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ty, and Symbolic Interactionism by Herbert Blumer.
Phenomenology is “a philosophy or method of inquiry based on the premise that reality 
consists of objects and events as they are perceived or understood in human conscious-
ness and not of anything independent of human consciousness.”25 French philosopher 
Merleau-Ponty wrote Phenomenology of Perception many decades after Edmund Husserl 
first introduced the idea of phenomenology as a topic of philosophy, and Merleau-Ponty 
discusses this topic through a unique angle of perception: human beings perceive the 
world through their embodied experience.
Merleau-Ponty argues that in order to experience our environment, one need not to the-
orize it intellectually. Instead, to gain understandings of an object, we need to use our 
bodies as an instrument to experience its different aspects, one at a time.  According to 
him, when we view the body as a mechanistic tool for perception and separate it from 
the rest of the objects in the world, we begin to revive the “spatial-temporal structure of 
perceptual experience”.26 In addition, we restore the subjectivity of the body when we 
study expression and speech. 27 In this sense, the best way to experience our public space 
is to be present in that environment and sense its elements with the body. Each person 
would have his or her own perception of this environment depending on where they are 
located and how they use the body as an instrument of perception.
If Merleau-Ponty’s work mainly focuses on the perception aspect of our participation in 
the “public”, Blumer’s theories in Symbolic Interactionism gives insight into how we re-
spond and react to the things we perceive. Blumer believes that there is a distinctive 
character of human interaction, and it “consists in the fact that human beings interpret 
or define each other’s actions instead of merely reacting to each other’s actions.”28 This 
theory is established on the basis that a person has the ability to act toward the “self”, 
and these actions are formed “on the basis of his on-going activity” collected over a long 
period of time.29
We react to others according to definitions we give to symbols that are related to the in-
teraction process, and these definitions are based on past experiences of interactions. A 
chair is a symbol, in a way, in the action of sitting. A person would not know the function 
of the chair unless he or she has had the experience of sitting in a chair or seeing another 
person doing so. We interpret symbols, which include language, image, or object, in dif-
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ferent ways based on our own expectations and experiences. When we exchange our ver-
sion of interpretation with others’ through social interaction, we begin to redefine these 
symbols and give them additional meanings. Thus, social interaction, with either com-
munications or miscommunications as its result, can be considered the building blocks of 
our understanding of the world, at least from the perspective of Symbolic Interactionism. 
Both Phenomenology of Perception and Social Interactionism help us understand, in 
rather abstract and theoretical terms, how we absorb information from our environment 
and how we react to other things and people in public spaces. The important lesson we 
can learn from these theories is that human beings experience the world through inter-
action, while utilizing the body as a tool for sensing. 
If we consider the role architecture has played in history, a major part of that role has 
been facilitating those interactions and helping the body to sense its environment.  Ar-
chitecture achieves this through methods like framing views, creating sense of human 
scale, and providing enclosure and comfort, among many other things. Architecture also 
achieves this on many scales. In a larger scale, places like city squares create voids in the 
dense urban fabric and provide open spaces with sunlight and windbreaks, as well as 
a surrounding background made of different buildings, for people to gather and create 
events. On a smaller scale, spaces like cafes and small city streets create comfortable 
areas with their own identities to help people reconnect with themselves and with other 
people.
2.1.3  The role of architecture in promoting social interaction
Architectural historian Spiro Kostof insisted in his book “A History of architecture: Set-
tings and Rituals,” that architecture should be seen in its environment, especially the ur-
ban landscape. Monuments of ancient civilizations, including the pyramids and temples, 
were not only built as political statements or for religious needs, they were also embed-
ded in their social and physical context hence providing spaces for public events and so-
cial interactions.30
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During the Renaissance, palazzos were designed by master architects from Brunelleschi 
to Palladio to mark the power and wealth of merchant families like the Medici’s. These 
roles of architecture remain with our society today, and many works generated for those 
purposes are considered masterpieces celebrated by generations. There has always been 
another role for architecture, somewhat subdued nevertheless equally important. It is 
the role of facilitating social interactions in public spaces.
The Greeks and the Romans created many early examples of space for public appearance. 
Based on the ancient Greek model of “Plateria”, a public plaza or a town square, Roman 
forums were originally built to house open air markets (Figure 4). The most important 
forum, the Forum Romanum, was built at the peak of the city’s urban development and 
considered the city center.  Throughout Roman history, it has served as a space for po-
litical meetings, judicial courts, and entertainment. Together with many surrounding ba-
silicas and temples, the structure is considered the epitome of ancient Roman society.31
If the Roman forums were platforms for political instigations, the Venetian campi, or 
town squares, are stages for day-to-day city life (Figure 4). Surrounded by water, Venice 
learned to cherish its open land spaces over time, and transformed them into lively public 
squares for social events. The design of the campi is analogous to any of the theatrical 
stages, and the experience of walking through one is no less rewarding and scenic than 
any theatrical performance. The richness of sensory experiences one gains from the Ve-
netian campi is largely achieved through the depth of the city’s cultural heritage and the 
process of refinement over many generations. Yet one thing that made the campi unique 
was its effortless staging of social events; without any outside forces, story unfolded in 
these public squares. People in the campi were either actors of a play, an audience, or 
both at the same time, while buildings and fountains and benches became the set in the 
play. The campi made the city alive.
The forums and the campi are open spaces that do not prescribe what people should do. 
Some contemporary architects also believe in creating an open structure for building oc-
cupants so that they can freely interpret how the space can be used, much like the way 
the forums and the campi were designed.
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Figure 4    the historical public spaces: Roman Forum and Venice Campi
         
Dutch architect Herman Hertzberger, one of the founders of structuralism in the 1960s 
and closely related to the CIAM and Team 10 movement, believes that architecture can 
not only embody meaning through visual appearances, but also be a catalyst of social 
interactions. Many of his strategies involve creatively arranging the visual and spatial 
relationships in the design to increase the usage of a certain spaces, and to encourage 
interactions among the building occupants. For example, in his design for the Centraal 
Beheer (Figure 5), office spaces are organized into open units that not only have flexible 
functions, but also are visually open to the rest of the building. Often in his designs for 
schools and performance halls, atriums or foyers also have the ability to host perfor-
mances, thus bringing events to the heart of a building, and everyone passing by be-
comes part of the performance.
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Figure 5 the public space in modern building interior:  Centraal Beheer (Herman Hertzberger)
In every historical period, the role of architecture has been somewhat the same: from 
merely providing enclosed environments to displaying power and wealth, to the elevat-
ed purpose of embodying meaning and transcending the human experience. Buildings 
can serve numerous and diverse functions, but they are each embedded in their histori-
cal time. In modern society, we value efficiency and output over many other important 
things, and it might be difficult to see architecture’s role beyond serving a specific pro-
gram function. However, architecture has a unique ability to set up a framework for so-
cial interactions. The challenge remains in how it can play this role well, given the social 
phenomena and available technology of our time.
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2.1.4 Elements that activate a public space
In his 1980 book, “The Social Life of Small Urban Spaces”, sociologist William H. Whyte 
explored many easily neglected elements that make urban spaces work for people (Fig-
ure 6). The book was written in a pre-internet era, yet it sheds light on the most fun-
damental dynamics of human interaction and how we use urban public spaces. Simple 
things like sitting spaces, sun, wind, trees, water, and food can easily be provided to acti-
vate a public space with social events. 32
Figure 6 Film stills from "Social life in small public spaces” (William Whyte)
Many of these elements make a public space work in an intuitive way: benches let people 
sit and relax, thus encouraging them to linger longer and have conversations; trees pro-
vide shading and make the public space more comfortable to occupy; water pools con-
vey a sense of tranquility thus psychologically soothing, while water fountains provide 
white noise so that private conversations can take place in their vicinity. None of these 
elements seem hard to install since none requires any sort of high-tech, yet it is also 
easy to neglect the importance of their potential contributions. In fact, many high-tech 
enabled devices in our public spaces, like LED display boards or ticket dispensing booths, 
although satisfying certain commercial needs, are not necessarily conducive to social in-
teraction. 
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Some recent projects, on the other hand, are noteworthy in terms of recycling the idea 
of these simple elements, and transform them into engaging objects through the uti-
lization of interactive technology. “Digital Water Pavilion” was an installation for the 
2008 Zaragoza Exposition (Figure 7). The walls of the pavilion were composed of water 
falling down from the roof nozzles along the edge of the installation. Each nozzle was 
programmed to control the water flow by an on/off switch. The flow of the water would 
respond to the shape of objects and location of people near it, and creates patterns and 
texts that provide information about the exposition. “HOVER,” a temporary outdoor 
canopy for MOMA PS1 by Howeler + Yoon, used a series of networked flexible photovol-
taic panels as the shading fabric, harvesting solar energy during the day while providing 
lighting with LED rope lights during the night (Figure 7).  The project not only created a 
strong sense of space, but also utilized renewable technology to make the installation 
perform on a higher level. 
Figure 7 public spaces enabled by modern technology:  MIT water pavilion & Hover Project
 
Technology has certainly advanced over the past several decades since Whyte first pub-
lished his work, and architects have gained many new tools to make our designs more 
interesting. Nevertheless, despite the advancement in technology, many things are not 
likely to change when we interact in public spaces: we would always prefer somewhere 
to sit, some shading in the blazing sun, and some canopy for shielding wind and rain. 
Also, having a hub of interest like an ongoing performance will act as an attraction for 
people to congregate. When designing social spaces with interactive technology, it will 
be beneficial to refer to these basic elements from Whyte’s book, and consider human 
scale, personal comfort, and the need to individualize a space. FR
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2.2 Social Interaction transformed by technology
2.2.1 New trends in computing
When Whyte wrote his text in the 1980s, the Internet and smart phones were non-exis-
tent. Three decades later, technology has added new complications in the use of public 
space. So what are the opportunities of computing technology in connecting people with 
information, and make technology more accessible in the physical environment? How 
has these innovations impacted human behavior in public spaces?
Computer scientist Paul Dourish, like William Whyte, is also concerned with how people 
interact in a physical environment. Instead of the urban scale, Dourish is more interested 
in the scale of the human body.  He categorized the historical model of human-com-
puter interactions (HCI) in terms of the different sets of human skills they are designed 
to exploit. The categories are, in their respective sequence of development, electrical, 
symbolic, textual, and graphical. As the field of HCI advances over time, the mode of 
communication between man and the machine has grown to be more intuitive, easier to 
access and more ubiquitous.33
The term “Ubiquitous Computing” was first addressed by the late computer scientist 
Mark Weiser. In his article “The Computer for the 21st Century”, he claimed that “ubiq-
uitous computing will gradually emerge as the dominant mode of computer access over 
the next twenty years”.34  His vision of future computers took the form of tabs, pads 
and boards, bridging the computer world with the physical world. Tabs were the smallest 
components of this ‘embodied virtuality’ which were interconnected with computers, 
greatly expanding the computation capacity of pocket-sized computers like calculators. 
Pads were the intermediary-sized ubiquitous computers (Figure 8). They were supposed 
to act like ‘scrap papers’ so that they could be placed anywhere and used by anyone. 
Boards were the largest form among the three, yet, they were still designed to be mobile 
so that they could be moved from room to room.
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Figure 8 forms of ubiquity (Mark Weiser)
For over two decades, the amount of microprocessors has been greater than the total 
number of human beings on earth. There is no denying of the ubiquity of digital comput-
ing in our daily lives, exactly like Weiser predicted in his 1991 article. In time, the amount 
of ubiquitous computing will outgrow personal computer and mainframe computer sig-
nificantly.35  
Figure 9 diagramed shows the past growth in ubiquitous computing
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Ubiquitous computing is more than merely combining a physical element with a micro 
processor. Unlike virtual reality, the embedded computing parts function to connect 
physicality to an information network, and give feedback or responses through physi-
cal outputs. All ubiquitous systems are developed with one goal in mind: convenience 
through the connection between physical and virtual.  Examples of ubiquitous comput-
ing range from a simple motion-sensor light to the complicated London traffic surveil-
lance system. The Computer recognition system, CRS, was developed for the London 
Congestion Charging Project.  The project designated toll zones in areas of the city that 
were usually congested with vehicular traffic. Instead of installing toll booths, which 
slows down the traffic even more, the project utilized image recognition computing to 
process photos taken at the entrances of these charge zones.  Ubiquitous computing 
helps us to perform our jobs more efficiently, locate information faster, and conserve 
energy better. 
Sociologically, ubiquitous computing was thought to reduce the amount of computer 
addiction. Because this high-tech equipment is everywhere, people are less likely to be 
obsessed with them.36   Moreover, ubiquitous computing could help to solve the problem 
of information overload. “Machines that fit the human environment instead of forcing 
humans to enter theirs will make using a computer as refreshing as taking a walk in the 
woods.”37
Although there are many advantages to ubiquitous computing, there are many objec-
tions towards it as well. One of them is the undesired level of surveillance and the ero-
sion of civil liberties it could cause. Pervasive systems are usually designed to monitor its 
surrounds and have a mind of their own based on pre-programmed procedures. These 
“smart systems” try to make decisions for us. Nevertheless, these decisions could be 
based on only limited information sources and generalized algorithms. They can be con-
stantly watching, no matter whether we’d like them to or not. 
Perhaps the most arguable issue of ubiquitous computing is whether it encourages social 
interaction. Weiser believed that “by pushing computers into the background, embod-
ied virtuality will make individuals more aware of the people on the other ends of their 
computer links”.38 However, by making computers portable and easy to use, they have 
infiltrated into public spaces like plazas, subway trains, and restaurants. In response to 
these issuses, there are many new fields in computing, including Human-Computer-In-
teraction, which explore ways to enhance user experience through ubiquitous comput-
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ing, and to be socially engaging. Many of their strategies can potentially be borrowed 
when designing interactive architecture.
William Buxton, head researcher for Microsoft, raised the issue of lack of physicality in 
the design of computers and electronic gadgets alike. He argued that “these tools reflect 
a very distorted view of our physiology and the motor/sensory skills,” and, as an example 
referring to the mouse “The near absence of pressure sensors reflects a failure to exploit 
a fundamental and well-developed capability of the hand.” 39  This argument is closely 
related to Dourish’s theory on interactive design progress in that both saw the need to 
develop the computer beyond the visual senses. Interactive designers slowly become 
aware of the importance of human experience through the senses during interaction 
with computers.
Buxton provided some “human-centered criteria” for evaluating HCI designs, as well as 
to “help foster a mind-set that will lead to improved designs in the future.”40 He called 
these criteria “The Three Mirrors”: 
Physical mirror: how we are built and what motor/sensory skills we pos-
sess 
Cognitive mirror: how we think, learn, solve problems and what cogni-
tive skills we possess 
Social mirror:  how we relate to our social milieu, including group struc-
ture and dynamics, power, politics, and what social skills we posses41 
The physical mirror deals with how well a device appeal to the senses. Does it intrigue the 
eye, as well as the ear and figure tips? Does it recognize human’s ability to multitask, and 
human’s multiple ways to receive and process information? Does it cause any intrusion 
to our sensory comfort? Does it engage human action and invite the user to respond to 
the device? The cognitive mirror deals with how the device presents information. Does it 
swamp the user with non-essential data or streamline it for better understanding? Does 
it present the information in a clear manner? The social mirror deals with how a device 
relates the user to his or her social group. Does it connect or separate the user from his 
or her work environment?
Buxton’s theory was written almost twenty years ago. Since then, a large number of HCI 
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researches have taken the direction of tangible computing, an approach in interactive in-
terface through physical senses, and social computing, an approach that connects com-
puting with social behaviors. Many of them have yielded successful results, and many 
prototypes were commoditized, with Apple® and Microsoft products among many. 
The field of HCI is further developed than the field of interactive architecture. Given the 
individualized setting, products like the iPhone would not be a solution to re-invigorate 
social interaction in public spaces. But many aspects from HCI, including the consider-
ation in human factors and social behaviors, can potentially contribute to the design of 
interactive architecture.
2.2.2 Technology & Architecture
Technology and architecture have an intertwined relationship in that Architecture con-
stantly appropriates technologies from other disciplines. Le Corbusier was perhaps one 
of the most representative architects of the modernism movement, in which architects 
extensively used the machine image in buildings through the lack of ornamentation and 
stress in functionalism. The statement “A house is a machine for living in”42 not only 
marks the beginning of a new model for residential design, but also is a declaration of 
formal adoption of technology as  building image. Many theories from his writings are 
represented through his built works as well, perhaps most evidently through Villa Savoy, 
a seminal work stripped of all ornamentation and purely based on function, circulation, 
and light.43
FR
A
M
IN
G
 T
HE
 P
RO
BL
EM
   
| 
So
ci
al
 in
te
ra
ct
io
n 
tra
ns
fo
rm
ed
 b
y 
te
ch
no
lo
gy
 |
 T
ec
hn
ol
og
y 
an
d
 A
rc
hi
te
ct
ur
e
29
Figure 10  Villa Savoy (Le Corbusier) and Lloyd of London (Richard Rogers)
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Three decades after Le Corbusier’s text, Reyner Banham synthesized the modernist 
movement from 1900-1930 as an era of the First Machine Age: “the age of power from 
the mains (power, water, sewer, etc) and the reduction of machines to human scale”44 
during which technology was not only applied to method of construction, but also served 
as inspirations for form generation. The trend was then carried over to the Second Ma-
chine Age: “the age of domestic electronics and synthetic chemistry”45, during which the 
machine image was not only literally used as aesthetic expressions, it also inspired adap-
tation of high-tech in buildings, for example, Richard Rogers’ Centre Pompideau (1997) 
and Lloyd’s of  London (1986).
Modern tall buildings are perhaps the best example of technological utilization in mod-
ern architecture. As the height of the building increases, the level of complexity increases 
in all aspects of the buildings composition, including structural, mechanical, electrical, 
vertical circulation, exterior enclosure, and so on. Much like how an airplane has many 
components working together in order for a stable self-contained environment during 
flight, a tall building demands its various systems to integrate well together in order to 
properly function. In fact, many of the integration concepts and strategies used in tall 
buildings are directly borrowed from the aeronautical engineering industry. 
“Finite Element analysis” is a tool for analyzing airplane structural integrity, and it was 
not utilized by structural engineers for tall buildings until the 1970s. Before then, engi-
neers had major limitations in predicting how individual structural members would per-
form under applied forces. Besides structural analysis, tall buildings also borrow materi-
als that are used in constructing airplanes.46 
Carbon fiber, a material that is light-weight and yet extremely strong at the same time, 
is commonly used to form the exterior surfaces of jumbo jets like Boeing 777. This mate-
rial was recently applied to the design of a 40-story multi-use tall building by architect 
Peter Testa, called “carbon tower” (Figure 11) 47.  By using carbon fiber in tall structures, 
more area can be freed for occupancy instead of having to be used for massive structural 
members to support the otherwise heavier-weight building.
Most design software used by architects today was originally designed for other indus-
tries. CATIA (computer aided three-dimensional interactive application) was first devel-
oped by the French Company Dassault Systems to design fighter jets, and was later used 
FR
A
M
IN
G
 T
HE
 P
RO
BL
EM
   
| 
So
ci
al
 in
te
ra
ct
io
n 
tra
ns
fo
rm
ed
 b
y 
te
ch
no
lo
gy
 |
 T
ec
hn
ol
og
y 
an
d
 A
rc
hi
te
ct
ur
e
31
by aerospace, automotive, and shipbuilding industries. Architect Frank Gehry explored 
the potential of CATIA in transferring physical models into digital forms for flexible edit-
ing and analysis, and designed many award-winning projects with this tool.48 
Figure 11   Carbon Tower (Peter Testa)
 
All the cases above point us to the fact that the history of architecture is driven by tech-
nological development. The term technology transfer describes the process of emulating 
methods and knowledge from one subject field, and adapting them to another subject 
field. Each time technology transfer occurred, it was for different purposes, and in varied 
ways. According to Thomas Hughes, “(technology) transfer immediately after innova-
tion probably most clearly reveals interesting aspects of transfer, for the technological 
system is not laden with the additional complexities that accrue with age and momen-
tum.”�  
Architects have a keen sense of what is new in technology and for which ones can be 
applied to building designs. This occurred frequently in the past in forms of technology 
transfers from shipbuilding and aeronautics engineering. Today we can borrow many 
things from some relatively newer fields of study like software engineering, ubiquitous 
FR
A
M
IN
G
 T
HE
 P
RO
BL
EM
   
| 
So
ci
al
 in
te
ra
ct
io
n 
tra
ns
fo
rm
ed
 b
y 
te
ch
no
lo
gy
 |
 T
ec
hn
ol
og
y 
an
d
 A
rc
hi
te
ct
ur
e
32
computing and human-computer-interaction studies. These fields have developed many 
theories and tools that not only contribute to architectural drawing production and fab-
rication methods, but also help architects to design interactive components in order to 
make our buildings smarter, friendlier, and more socially engaging. These attempts are 
the goals of a new field of study in architecture, called Interactive Architecture.
Although the theories behind Interactive Architecture were developed over fifty years 
ago, the actual adoption of digital technology into this field has only occurred for a little 
over a decade. There are many issues that architects and interactive designers are trying 
to address through their designs. These questions include, but are not limited to: how do 
we evaluate the social impact of interactive architecture? How do we use interactive ar-
chitecture to make our public spaces more attractive, more interaction encouraging, and 
more environmentally responsible? How do we design interactive architecture so that it 
is inclusive to all demographics but contextual as well? How is interactive architecture 
a better alternative to conventional social gathering spaces like restaurants, cinemas, 
instant messaging, or Facebook? 
It is rather easy to get caught up in the fancy special effects that interactive designs could 
offer, and overlook the more important issues and questions like the ones above. Most 
of these issues are still under exploration, thus no definitive answer can be given at this 
time. However, by carefully observing some representative works in this field, we can be 
directed towards some promising solutions.
2.2.3 Case studies
It might be easier to understand Interactive Architecture by first looking at some exam-
ples, before going into the theories behind the subject. Each of the three case studies in 
this section represents a different type of interactive design. Braincoat is an embodied 
architecture which the users can wear, SEEN is a stand-alone installation, and the Uni-
versity of Pennsylvania Motion Capture Lab corridor wall is an integrated component in 
the building itself.  All of them are considered representative works in its field, yet all of 
them have some aspects that they can still improve on.  By observing these important 
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works, we can gain some basic understanding of how this new type of architecture can 
contribute to our built environment. 
Case Study 1:  Braincoat – Diller Scofidio
The Braincoat project by Diller & Scofidio was perhaps one of the first socially engaging 
interactive architecture projects. In order to explain the Braincoat project, one has to 
first understand its background project, the Blur building. Both projects were developed 
for the 2002 Swiss Exposition, where the architects were given the challenge to give a 
“fantastic sense of the senses” as a response to the main theme “Me and the Universe”�. 
The Blur building is “architecture of atmosphere”51; it is a giant cloudy mass floating on 
top of a lake. The building’s fog effect is enabled by pumping the lake water through 
high-pressure nozzles and creating a fine mist in the shape of a disk measuring 300 feet 
wide and 75 feet tall. When one walks through the architecture of mist, one’s senses are 
transcended into a realm of uncertainty, and a “habitable medium that is formless, fea-
tureless, depthless, scaleless, massless, surfaceless, and dimensionless”. It challenges 
the conventional notion of architecture in its “immersive environment that strives for 
visual fidelity in high-definition with ever-greater technical virtuosity”.52
Within the Blur Building emerged the Braincoat, a social-networking raincoat that pro-
tects the Blur Building visitors from the mist. As the visitor in the fog environment is 
deprived of visual clues typically used to gauge the physical environment and social rela-
tions, the Braincoat acts as a prosthetic skin that receives and broadcasts signals. All visi-
tors are asked to fill in a questionnaire upon the arrival of the Blur Building. In this ques-
tionnaire, conceived with writer Douglas Cooper, people have to choose a series of words 
that best describe themselves. Most of these words are rather abstract like “Beauty or 
Beast”, “Most or Least”, “One Love or Two”, “Separate or Overlap”, etc.53
The transceiver embedded in each Braincoat has a memory of the visitor’s questionnaire 
answers that enables the coats to communicate in the fog. Visitors’ profiles are com-
FR
A
M
IN
G
 T
HE
 P
RO
BL
EM
   
| 
So
ci
al
 in
te
ra
ct
io
n 
tra
ns
fo
rm
ed
 b
y 
te
ch
no
lo
gy
 |
 C
as
e 
st
ud
ie
s
34
pared and evaluated against others. As visitors pass one another, their Braincoats com-
pare character profiles and create a reaction. The front of the Braincoat displays a dif-
fused color which indicates the degree of “affinity or antipathy”. If the color shifts toward 
cool blue-green, it represents antipathy. and a shift toward red, affinity. A small vibrating 
pad is located in the rear pockets, and a vibration would occur if two perfectly matched 
visitors encounter one another.
The Braincoat project set out to question how architecture can enable social events and 
how interactive technology can be applied to further this purpose. Although Braincoat 
was never realized due to lack of funding, it served as an inspiration for all future projects 
of similar purpose. Perhaps the most noteworthy aspect of the project is the idea of a 
“personal architecture” The architecture/coat becomes a label for the individual. Similar 
to the way any residential or commercial buildings tells a story of its owners with forms 
and materials, the Braincoat codifies the wearer with color responses. Just as conven-
tional buildings protect the residents from rain and snow, the Braincoat shields the users 
from the Blur Building’s mist, and communicates information between others.
The project is also commendable in its effort to intrigue the senses, and integrate the 
sensing experience with the interactive aspect of the project. A visitor can feel the cool 
mist enveloping around the skin and hearing the nozzles spraying, while seeing dots of 
colors emerging from the spaces beyond.  One can even feel a vibration on the buttocks 
if one is lucky to find an exact match in personality. Yet the experiences in the senses are 
very subtle, in that there is no bombardment of such colors or sounds. This subtleness 
adds to the charm of the project. 
There are, however, a few questionable aspects of the project in terms of its performance 
were it to be realized. While the questionnaire only asks non-factual questions, people 
might not want to disclose information about themselves to others. One might also ques-
tion the accuracy of the questionnaire in portraying the compatibility of the participants. 
The Braincoat does not learn and adapt to human behaviors; it is a one-way system that 
only respond to predetermined compatibilities. It would be much more interesting to 
design a feedback capability for the Braincoat, where the coat records the users’ interac-
tions with other users and learns to create more accurate questionnaires.
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The project also poses questions in terms of how it would behave among more than two 
people. Would the Braincoat show blue or red when around a spectrum of different peo-
ple? Social interaction seldom occurs between only two people. Understanding group 
dynamics is a more interesting and challenging subject. Perhaps this limitation is inher-
ent to the idea of “personal architecture”.  Should we, maybe, consider something that 
broadens the enclosure envelope, in order to use architecture to capture the interactive 
dynamic of an entire group? When we start to ask these questions, we start to see the 
inadequacy of the project.
Figure 12  Braincoat and the Blur Project (Diller Scofidio)
Case Study 2: SEEN- Omar Khan
Another representative example of interactive architecture is Omar Khan’s “SEEN: Fruits 
of Labor”, an installation for the International Symposium of Electronic Art (ISEA2006). 
The installation was composed of a perforated panel four-feet wide and eight-feet tall, 
with infrared LED lights imbedded in the perforated matrix to display pre-programmed 
messages. Invisible to the naked eye, the messages can only be captured by devices like 
cell phones and cameras. 
The installation was located in San Jose, CA, where the labor forces had a large compo-
nent of immigrants that were employed as Silicon Valley's tech workers, undocumented 
service workers and outsourced call center workers. The messages from the installed 
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panel set out to ask the observer “what is the fruit of your labor”, in order to remind 
people of the mutual dependency of the city’s economy an d its immigrant labor forces. 
The installation also challenged people to think about the purposes of their labor. “Is it 
the acquisition of wealth? Luxury? Class? Self-improvement? Subsistence? Is it a means 
or an end?”54
In this installation, the main goal of the designers was to try to address an important so-
cial issue, which was both predominant and relevant in that location. By addressing the 
site, the installation was able to forge a connection between the users and the architec-
ture, and thus give itself a sense of identity and belonging. While the panel did not need 
much space, it took advantage of the Symposium event and its public location to attract 
many visitors.  When the visitors congregated in front of the installation, an event was 
unfolding spontaneously, filled with interactions between people who had never met 
before. They must have negotiated capture position, exchanged comments, and shared 
their captured images with each other. This type of spontaneous interaction among us-
ers is perhaps the hardest to achieve in the realm of interactive architecture. It is a great 
challenge to design the functionality of the architecture while leaving the parameters of 
usage open for interpretation by the users, partly because architects usually feel uneasy 
about giving away control, but also because it is hard to gauge our designs according to 
unforeseen events. 
Figure 13 SEEN : Fruits of Labor (Omar Khan)
    
The installation was also successful in integrating digital technology. Instead of rejecting 
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technology, the installation took advantage of it to deliver the main theme to the users. 
The setup required the active participation of the users, thus enriching the experience 
and deepening the memories. It also made people view their cell phones from another 
perspective; the device was given another capability by performing a function that it was 
not intended for originally. 
Regardless of its success, the installation also had some possibilities for improvements. 
First of all, it could have been rather unapparent for any people passing by as the image 
could only be captured using digital devices, especially if no one else was already doing 
so. While there was probably was a sign next to the installation explaining the project, 
wouldn’t it have been more compelling to tell the story with the architecture itself? This 
story telling does not have to be any flamboyant form, but rather some subtle integration 
with the panel itself. It is also arguable whether the metaphor of seeing things through 
your cell phone as a reference to the not-so-obvious labor situation was clear enough for 
people to perceive.
Case Study 3: University of Pennsylvania Motion Capture labs – Kennedy & Violich Ar-
chitecture
Kennedy & Violich Architecture was commissioned to design the motion capture lab 
for University of Pennsylvania School of Engineering. The school is a pioneer in Human 
Modeling and Simulation, as well as in motion capture technology and animation.55 The 
scope of the project includes many education facilities and motion capture laboratories. 
Among these programs, the most interesting aspect of the project is perhaps the corri-
dor connecting the north side of the school where all the education and research facility 
is located and the south where public activities of faculty, students and visitors take place 
on a daily basis.
The corridor is walled with media panels composed of LED arrays. As one walks through 
the corridor, motion sensors will pick up the position of the person, and the panels will 
light up in the pattern of a walking person. In this way, the person gains a virtual walking 
companion. Besides motion sensor technology, the programming language Processing 
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was used to program the LED array sequences. The main goal of this corridor wall is to 
capture the motion of people passing by and reflect it on the wall. This purpose is in sync 
with the theme of the school itself. Overall, the project creates an intriguing and whimsi-
cal effect, and adds to the liveliness of the academic environment. 
Figure 14 corridor of PENN motion capture lab (KVA)
     
Among the three case studies, the corridor of the motion capture lab is most integrat-
ed with the building, in a conventional sense.56 The panels become part of the building 
components and separate the corridor from the space next to it, and it closely reflects 
the traffic in the corridor through the wall’s image display.  However, when compared 
to the SEEN project, the corridor wall does not concern very much with the meaning 
of the built work. It doesn’t have any of the embedded messages or social impacts the 
other two works have, most likely because it didn’t intend to be something more than an 
ambient wall that lights up. Whatever the original intensions were, the project seems to 
have missed the opportunity to be something more interesting and significant for build-
ing occupants. If the corridor is where all the students, faculty and visitors walk through, 
why can’t the wall be a multi-media message board where friends can leave each other 
messages, professors can post interesting articles, and the school can announce impor-
tant events or significant achievements by researchers from the school? This message 
board could utilize the existing LED arrays and the other already-installed hardware, and 
the message-embedding capabilities could be achieved with some additional efforts in 
software programming. 
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Figure 15 diagram of a moving image along the corridor (KVA)
When a piece of interactive technology is closely integrated with the building, we have to 
also consider its flexibility for future modification. Technology advances at an incredible 
speed, and the devices we have installed in our buildings today might not be sufficient 
in a few years. Regardless of the type of technology, environmental sensors, automated 
lighting system, etc, it will need to be able to be upgraded and modified easily. Part of 
the solution might be to modularize the component, so that part of the wall can be re-
placed by a newer design, or freed up for other functions. Another solution might be to 
design and install the wall as separate system: frosted glass cover, LED array layers, cir-
cuit layers, and microprocessor compartment, etc. In this way, any of the systems can be 
potentially detached from the rest of the wall if any upgrade or modification is needed.
In fact, we can learn a lot about modularity and integrated systems from contemporary 
architecture, like tall buildings curtain wall design. The exterior skin of tall buildings are 
usually composed of thousands of pieces of the same type of cladding units. To ensure 
the performance of the entire exterior skin, only a mock up of a section of the skin is 
tested under stringent conditions. The rest of the skin is assumed to be performing at the 
same level, and they are exempt from being tested individually. Both time and money 
are saved by designing the tall building skin in a modular system. Also, modern curtain 
wall panels are usually fabricated off site and installed on site in a very efficient way, and 
any piece is detachable if any damage is made to it.
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2.2.4 Interactive Architecture
The case study projects above have shown that interactive architecture can not only 
make our built environment more interesting and lively, it can also engage people to 
think about the issues in our society. Many things can be learned from these projects to 
make the design portion of this thesis stronger, either by emulating what they have suc-
ceeded, or not repeating where they have failed. While the case studies are illuminating 
on what interactive architecture can do, it is essential to understand where the subject 
field originated from, and what some important issues are behind it.
The idea of interactive architecture emerged as early as the 1960s, and it originated from 
the field of cybernetics, the study of control and communication in goal-driven systems 
of animals and machines57. Gordon Pask was one of the first cyberneticians who collab-
orated with architects in developing an interactive and participatory system for build-
ings. His Conversation Theory demonstrates that learning occurs through conversations 
about a subject matter which serves to make knowledge explicit. Moreover, conversa-
tions are recursive processes through which a group of people can gain an agreement 
over a specific understanding.58
While recognizing the significance of interaction and conversation through cybernetics 
theories, architect Cedric Price invited Pask to be the resident cybernetician on his Fun 
Palace project (Figure 16). The project set out to achieve one goal: design a building that 
is flexible according to user preferences and reconfigurable through user participation. 
Price noted that “at a time when most artefacts, systems and institutions are in an in-
creasingly rapid state of change, the lack of constructive progress in basic problems of 
enclosure and movement is not merely depressing but also extremely dangerous.” Thus, 
he saw a need for a new methodology in architecture that would act somewhat like a 
“people’s workshop”, and provide in the design a series of kit-of-parts that are free to 
be re-arranged and re-assembled based on the needs and preferences of the building 
occupants.
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Figure 16 Fun Palace (Cedric Price)
It is generally understood that interactive architecture deals with buildings, or compo-
nents of buildings, which respond to certain exterior influences, such as human activities 
or environmental factors.  A system that is only responsive is a one-way communica-
tion process, and thus is not really “interactive”. To be truly interactive, the building or 
its components needs to foster a dialogue between the user and itself. For example, an 
indoor environmental control system is only reactive when it detects the indoor tempera-
ture and cools or heats the building accordingly; but it can be considered interactive if it 
synthesizes past user inputs and automatically adjust temperature, while continuing to 
optimize settings in the form of user queries and setting modifications. This new defini-
tion of interactivity is described by designer Usman Haque, 
(Interactive architecture) “is not about making your online shopping ex-
perience more efficient. Nor is it about making another nice piece of hi-
tech lobby art that responds to people flows through the space …… It is 
about designing tools that people themselves may use to construct (in 
the widest sense) their environments and thus to build their own sense 
of agency. It is about developing ways to make people themselves more 
engaged with, and ultimately responsible for, the spaces that they in-
habit. It is about investing the production of architecture with the poet-
ries of its inhabitants” 59
Interaction entails a “multiple-loop” process, which does not need to be complex, but 
it needs to be an open and continuing cycle of response.� The interactive system also 
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depends on each individual component and its ability to access information from each 
other and make modifications. In a way, interaction not only occurs between humans 
and architecture, but among architectural components themselves.
With this redefinition of interactive architecture, many projects that call themselves in-
teractive architecture would no longer be correctly categorized. For example, Pixel Skin 
is a project that utilizes Shape Memorizing Alloy (SMA) to create a series of apertures 
that open or close according to solar radiation. The apertures can function as exterior 
shading devices, and generate low-resolution images. Overall, the project is very suc-
cessful in terms of using a simple mechanism to create multiple complex visual effects 
and acting as an environmental control system at the same time. The problem is that, 
this system is only responsive or reactive to the exterior environment, and not interactive 
with the users, in that it does not have a multiple-loop conversation process with actual 
users. Neither do the apertures provide feedback loops for each other to optimize the 
overall performance of the system.
Figure 17 Pixel Skin, (Sachin Anshuman)
Regardless of failing to meet the criteria of being interactive architecture, projects like 
Pixel Skin are still interesting and innovative enough to be viewed as examples of smart 
architecture. These projects seek unconventional opportunities to create systems that 
benefit the overall performance of the building. The field of interactive architecture is 
relatively new and under exploration, and it will take time for interactive architects to 
advance this subject and build on its well-established theoretical background.
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2.3 Social interactions aided by the Internet
Technology has indeed transformed architecture in the past, and interactive architecture 
is very likely to continue to appropriate ideas from the computing field in order to explore 
new potentials. This brings us to the discussion of the most significant new technology 
which has become popular and ubiquitous in the past two decades: the internet. There 
are not very many projects that directly connect the internet to the built work today, and 
it is an important goal of this thesis to investigate the possibility of integrating the two, in 
order to take advantage of the already established internet social networks and informa-
tion sharing, thus benefiting social interactions in the physical environment.
Before the internet age, most computer-to-computer communications took place be-
tween stations on private networks. In 1969, the first iteration of the internet was devel-
oped by Robert Taylor from DARPA61, in collaboration with MIT’s Larry Roberts. This pre-
decessor of the world-wide-web was based on the idea of an interconnected networking 
system, and was designed to serve as a communication portal for scientists throughout 
major universities and research institutes in the United States.  The participating insti-
tutions included University of California, Los Angeles, the Stanford Research Institute, 
University of Utah, University of California, Santa Barbara, and many others. By 1981, 
this establishment of network, call the ARPANET, had grown to have over 200 different 
hosts.62 During the 1990s, ARPERNET continued to expand and eventually evolved into 
the internet. Over the next several years, the internet grew from merely serving a few 
groups of people to being accessible by anyone who has a computer and an open node 
of connection. According to a research study by Jupiter Research, by 2011, twenty-two 
percent of the world population will be regular users of the internet; this amounts to over 
one billion people.63
As philosopher Hubert Dreyfus puts it, “The Internet is not just a new technological inno-
vation; it is a new type of technological innovation; one that brings out the very essence 
of technology.” 64 Not only is the internet a new technology, it is also a platform that 
greatly facilitates the creation of new technologies. 
The internet is a large platform for information sharing. There are many well-known 
high traffic websites; one of these called Slashdot has become the default website for 
tech-savvy individuals to visit and find out about new developments in technology. This 
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is an example of an affinity-based online community where people with similar inter-
ests gather and converse with each other. It is like a hobby club, except that the scale of 
sites like Slashdot is world-wide and has millions of participants. Their users are no longer 
bounded by their physical locations, and they are able to share knowledge and opinions 
with others from everywhere in the world. 
Figure 18   Slashdot.org: news for nerds, stuff that matters
 
Online Social Networking started as early as the 1990s. Websites like Geocities and Tri-
pod.com were generalized online communities where people could be brought together 
through chat rooms to share ideas and opinions.  It was not until the early 2000s that 
large-scale, well-integrated social networking websites started to emerge. MySpace and 
Facebook have been the more successful social networking websites that allow their us-
ers to share multi-media information, news feed, personal information, use instant mes-
saging, and many other activities. 
Facebook, especially, has become extremely popular and is now the world’s most used 
online social networking website.65 The website was first developed by Harvard student 
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Mark Zukerberg as a university-wide information platform, which grew over the next few 
years to not only include students from the Boston area, but also universities all over the 
country. Today, to join Facebook, one no longer needs to be a university student; anyone 
can join. This not only further increased the popularity of the site, but also caused some 
undesirable issues. With the increasing amount of users, the chance of random online 
stalkers increased. Also, commercial companies have been able to register themselves as 
users of Facebook, which has made the network less about connecting people and more 
about selling products.
Figure 19 example of a typical Facebook page
A typical Facebook page consists of some basic elements to keep the user in touch with 
his or her social network. Often, the main content of the page is a news feed that updates 
regularly. This news feed tracks the activities and status of all the friends the user has 
chosen to include on the Facebook friend list. One will be able to find out which of their 
friends just got engaged, went to a different city, or enjoyed eating a meal from a certain 
restaurants just by scrolling down the news feed.  Each user is able to update his or her 
own status, either through intentionally posting a message like “I am feeling awesome!”, 
or by indirectly changing some settings on his or her profile page, like locations, jobs, etc. 
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Another major component of Facebook is the user-developed applications, ranging from 
simple web-based games to surveys and research-oriented questionnaires. For many 
people, applications are an avenue for advertising profit by appealing to large groups of 
Facebook users. For example, FarmVille, a real-time farm simulation game developed 
by Zynga, provides a virtual world for users to grow crops, raise livestock and trade farm 
equipment with their Facebook friends. Since its launch in June 2009, FarmVille has had 
over 80 million active users, which is 20% of all Facebook users and 1% of the world’s 
population, making the application the most popular one in the history of Facebook.66 
Regardless of its success and popularity, the developers of FarmVille were criticized for 
spamming its users for business profits. Also, many users were unwillingly charged for 
unwanted services related to the application. When interviewed by tech blogger Michael 
Arrington, the CEO of Zynga openly admitted that his original purpose for developing 
FarmVille was to gain revenue, which unfortunately, did not exclude spamming its us-
ers.67  The need for expressing oneself in a less formal setting is perhaps one of the big-
gest reasons why Facebook has been successful as an online social network website. 
One can easily post status updates, comments, photos and videos on Facebook profiles 
pages, and let all their Facebook friends know about it. These posts act as a type of self-
expression, similar to making a speech in a public square. Yet, posting things on Face-
book is more casual and much less intimidating.
It might seem that people are brought closer together socially on Facebook, but many 
studies show that online social networks do not necessarily enhance the fulfillment 
gained from the experience of social interactions.68  In fact, most people who befriend 
each other on Facebook have already been friends or acquaintances in physical life; the 
website is only a continuation of their experiences and understandings with each other 
from the real world. According to a group of psychologist from Carnegie Mellon Univer-
sity,
“……On-line friends are not embedded in the same day-to-day environ-
ment, they will be less likely to understand the context for conversation, 
making discussion more difficult and rendering support less applicable. 
Even strong ties maintained at a distance through electronic commu-
nication are likely to be different in kind and perhaps diminished in 
strength compared with strong ties supported by physical proximity. The 
interpersonal communication applications currently prevalent on the in-
ternet are either neutral toward strong ties or tend to undercut rather 
than promote them”69
Indeed, our society is getting more and more networked, and increased integration of 
FR
A
M
IN
G
 T
HE
 P
RO
BL
EM
   
| 
So
ci
al
  i
nt
er
ac
tio
n 
ai
d
ed
 b
y 
th
e 
In
te
rn
et
47
life with the internet is an inevitable trend for the future. Despite this, it seems that so-
cial interactions through online environments are not as rewarding as one would expect. 
Perhaps it is not as useful to ask how virtual social networks can be improved, but rather 
how can new types of internet-related social networks be developed so that they will en-
hance embodied social interaction. If current social networking websites fall short in pro-
viding physical proximity for their users, would it be possible to create something that 
not only takes advantage of the conveniences of the internet, yet still instigate most of 
the user activities through interactions in real cities, neighborhoods and communities? 
This question immediately directs us to consider the possibility of utilizing ubiquitous 
computing and interactive architecture as a medium between the physical and the on-
line environment. Small hand-held devices are convenient to carry around, and they can 
serve as ideal tools for picture taking, location tracking, message uploading, and infor-
mation viewing while their users travel from place to place. 
In fact, there already is a social networking website that closely weaves users’ real life ex-
periences with information sharing on the internet, achieved through a particular ubiqui-
tous tool: the smart phone. Foursquare, a location-based online service provider, aims to 
make its users more aware of the incredible opportunities in their cities by encouraging 
them to explore the places around them, like a used-book store, a small restaurant, a 
playground, etc. Users will need to download the software provided by foursquare on 
their smart phones, explore those places, and upload their experience in the form of text, 
images or videos. The more places a certain user goes to, the more achievement points 
they will accumulate on their foursquare profile. Once a certain level of achievement 
points is gathered, the individual will be given a title, for example, the mayor of the street 
corner bookstore. Moreover, by integrating with Facebook, MySpace and other sites, 
foursquare users are able to find out where their friends are located in the city, so long as 
they also use foursquare and upload their city adventure locations. By March 2010, Four-
square had 500,000 users and 1.4 million venues worldwide.70
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Figure 20 Foursquare on iPhone,  and possible achievement titles
Considering all the new tools available for personal communication in modern world, we 
might feel more connected virtually but less so physically. According to Phenomenology 
of Perception and Social Interactionism, we experience our world through embodied ac-
tions in public spaces of different scales. The advancement of digital technology has cre-
ated a detachment of our mind from our body, and dramatically shifted the way people 
perceive things and interact with each other in the public space. 
People have used architecture as a method to set up the frame for social interaction 
throughout history. Perhaps it is an opportunity for architecture to readapt itself to 
modes of modern communication in order to better serve the role for facilitating social 
interactions in public spaces. In the next chapter, this project will explore ways of inte-
grating digital technology with architecture through design projects in public settings, 
and investigate how it might encourage people to interact with each other.
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3. DESIGN EXPLORATIONS
A crucial part of the project was to explore possible solutions that use digital architecture 
as a venue to bring people together in public spaces. These explorations will draw inspi-
ration from the case study projects, consider the fundamental elements that activate a 
public space, take advantage of the power of ubiquitous computing, and test possibilities 
of interfacing with the internet. 
One might ask why it would be necessary to describe the design process. Wouldn’t it be 
easier just to show the final product? In fact, the final product is a crystallized form of all 
the steps before it. This project requires an iterative procedure during which every step 
is rooted in and reinforced by the ones before it. Moreover, explaining the process helps 
forging a collaborative environment. According to Zeisel, “describing the design process 
may help designers and teachers of design understand their own behavior and thereby 
improve their design ability. Analysis may also be useful for researchers and designers 
who want to work together.” 71
3.1 Methodology
While it is easy to summarize the project in hindsight, the actual design process was rath-
50
er circuitous. The project was developed through three prototypes, and each of them 
represented a specific stage of the overall investigation process. Described by behavioral 
scientist, John Zeisel, there’s no known formula to any design problem, but rather a se-
ries of linked cycles, one built on top of the experiences gained from the last one. Indeed, 
“conceptual shifts and product development in design occur as a result of repeated, iter-
ative movement through the three elementary design activities.” These three activities 
are: imaging, presenting and testing.72
During the imaging stage of each cycle, inspiration is drawn from many different sources: 
site, material available, desired touch or feel, etc. One of the prototypes originates from 
observing the needs of a specific atrium space, whereas another take its form from the 
sea anemone, attempting to appear lifelike. The imaging stage usually gives a general 
idea of how a prototype could solve the problem, yet, each of these requires further de-
velopment during the presenting stage. Architectural drawings and models are not only a 
tool for communicating to others, but also a method for the designer to reflect upon the 
project and make improvements and developments. Moreover, in the field of interactive 
architecture, it is essential to test the performance of the prototypes and assure that 
they are functional and perform the intended tasks. The testing stage, in this case, is not 
only to test whether each prototype works, but also to evaluate how effective they are at 
to encouraging social interaction.
All the prototypes are evaluated by the thesis design committee, in terms of their feasi-
bility in a public space, their potential impact on social interactions, aesthetics, ability to 
provide personal comfort, and environmental sustainability. One of the first prototypes, 
called atrium tents, had the opportunity to gain feedback from most of its users. This 
feedback was compiled and analyzed; lessons were learned from user comments. Some 
other prototypes, although not yet tested in a broad public scope, will bring new ideas to 
the field and potentially be tested and evaluated in the future.
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3.2    Design explorations
3.2.1 Atrium tent
In order to understand how media-embedded architecture might enable social interac-
tion, it is essential to first understand how people interact with installed objects in public 
spaces. The atrium tent project served as a deconstructed component of an interactive 
piece built with technology, and as a device to observe people’s attitudes and responses 
towards interventions of a similar type. Therefore, it was an experiment in social psychol-
ogy, rather than technology.
The site of this prototype was the large atrium space in Buell Hall of the University of 
Illinois at Urbana Champaign School of Architecture.  Spanning over four stories high, 
the atrium is a vast void of space that students and professors are supposed to occupy 
regularly. However, the actual usage of the space is actually rather low; there are usually 
only a handful of people occupying the space on a regular weekday. Part of the reason for 
such low occupancy is the poor acoustic quality of the space, but another important rea-
son is the sheer size of the space which tends to make occupants feel rather unwelcome. 
The focus of the prototype was to create objects that are referential to the human scale, 
as well as provide occupiable spaces with better acoustics and more intimate settings. 
The hypothesis was that interventions that cater to people’s needs could activate a public 
space. In order to test this hypothesis, feedback from users was needed in order to gain 
insight into actual occupancy rate and occupants behaviors. 
With the budget constraint of $30075, the building materials needed to be both afford-
able and simple to assemble. The final choice came down to a few ready-made home 
improvement materials:  PVC tubes and connecters were used due to their low cost, 
flexible joints, and easy assemble, and white fabric was chosen for its translucent light-
ing quality, adjustable size, and light weight.  Several cushions were also made with red 
fabric in order to draw the attention of passersby. The total cost of the project was up to 
$239: PVC tubes of four, five and six foot long ($40), ½” diameter PVC connectors ($32), 
18 square inches cushions ($60), white fabric ($72), and red fabric ($35).
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Figure 21 materials and construction process
The outcome was a series of tents with PVC skeletons and white fabric coverings, cre-
ating semi-private spaces in a large and scaleless atrium space. The tents were cube-
shaped, constructed in a variety of dimensions, with edge lengths of four, five and six 
feet. With the size difference, the tents were more likely to encourage different types 
of responses. White fabric covered three of the six surfaces of the cube, creating a sem-
blance of a portal. Some tents were placed with the portal facing the lower atrium, where 
most of the conventional seating was located. This allowed these tents to became more 
connected to the events taking place at the lower atrium. Other tents were placed with 
the portals facing the curtain wall of the atrium, thus directing the view toward the exte-
rior courtyard. These tents also had one surface against the wall, as occupants could lean 
against it to gain comfort. One of these window-facing tents covered the part of the wall 
that had an electrical outlet.
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Figure 22  installed tents before occupancy
These tents remained in the same position for six weeks after initial installation. During 
that period of time, qualitative analysis was conducted by observing usage patterns and 
general occupancy behavior. The largest tent, with edge lengths of six feet, attracted 
large groups of people during school events like public lectures and student organization 
gathering. Most people seemed to prefer to sit on the red cushions, but people were will-
ing to sit on the floor in order to join a group. In a way, placing the tents on the stair land-
ings increased the occupant capacity of the tents, since many people were observed sit-
ting on the stairs around the tents as well. On one hand, the interior of the tents seemed 
to attract people, but conversely, people also gravitated toward the installation even on 
the exterior. 
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Figure 23 Occupancy Observations of the Atrium Tents
 
At the end of the sixth week, sixty-five of the graduate architecture students who use the 
building regularly were randomly selected to take a survey.  They were asked whether 
they have had a chance to use the tents and how they used them. Out of all the students 
who took the survey, twenty-three of them had used the installation, twenty of them 
were never interested in checking it out and twenty-two of them were curious about 
what it was for but never got the chance to use it. 
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Figure 24 Graphical Analysis of the Tent Occupancy
Among the twenty-three students who used the tents, most of them were there only 
once, and for less than a few minutes. The installation did have a few fans that occu-
pied the space more than three times, and remained there for over an hour. When asked 
to pick their favorite tent, the two tents closest to the base of the atrium got the most 
votes, perhaps since they were the most accessible, largest in size, and one of them had 
an electric outlet. When asked what they did in the tent, most of them were hanging out 
and meeting with friends, while several others used their cell phones, read books, and 
took naps in a relatively more private environment compared to the openness of the 
atrium.  Of the twenty-two students who were curious about the project, most said they 
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would need a reason to use it, some said they would like to have known more about it 
first, and others said a particular one was occupied when they wanted to use it. These 
people almost became occupants and interacted with others during the process, but 
various things prevented them from doing so. The tents were inanimate objects serv-
ing as permeable enclosures, thus they only supported things people already want to 
do rather than making people want to do certain things. In this case, without wanting to 
take a nap, read a book, or hang out with friends, most people were not likely to go out 
of their ways to use the installation. For those who were not interested in the installation, 
they expressed that the tents were either too exposed, looked too silly or uncomfortable. 
However, most simply said that they were too busy to use them.
Overall, the atrium tent prototype was moderately successful in activating the atrium as 
a public space. On one hand, a third of the students surveyed took advantage of the in-
stallation, and helped the atrium space become livelier. It also turned out that the instal-
lation provided a place for social interaction, either in the form of sharing food, having 
conversations, or having study meetings, all of which would not have happened without 
the presence of the installation. On the other hand, one third of those surveyed who did 
not get the chance to use the installation and another third that did not even care to 
use it. The atrium tent project was only partially successful; it proved that architectural 
interventions can potentially bring people together and activate some not-so-energetic 
public places.  The challenge is to make those interventions more interesting so that they 
become attractions rather than backgrounds.
3.2.2 Four prototypes 
Although the atrium tent project shows that people respond to architecture interven-
tions in general, its function is rather one-dimensional: providing shelter for more inti-
mate activities. Therefore, the next step is to explore ways to make these interventions 
more engaging. The following four prototypes explore how architecture can utilize me-
dia technology and expressive forms. These prototypes are designed for different loca-
tions but with the same goal of providing a place for people to interact. The theoretical 
discussions of phenomenology, embodiment, and interactive architecture have been in-
fluential during the design of these prototypes. Some of the prototypes also make direct 
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reference to the form and material of the atrium tent project.
Prototype [SLIDE] is composed of two cube portals that are able to interlock with each 
other utilizing a wooden base and a bench. The cubes are the exact same form as the 
atrium tents, supported by structural membranes and covered with a surface on three 
sides. Instead of a white fabric, the surface for prototype [SLIDE] is an OLED (organic 
light emitting diode) screen, providing high contrast images without the need for back 
light. The prototype can be situated in a public square and display images to both the in-
terior and the exterior spaces. The images it displays can range from traffic and weather 
information to works from local artists. It could also provide a virtual escape from hectic 
modern urban life by displaying pictures of nature or other places in the world. People 
can feel free to sit down on the bench and temporarily hide away from the chaotic envi-
ronment around them.
Figure 25   prototype [SLIDE] can adapt to user needs by interlocking the two boxes
One of the many thing learned from the atrium tent project is that the number of people 
wanting to use these space interventions changed frequently. In order to satisfy this var-
ied occupancy, the two cube portals sits on two tracks on the base; as prototype [SLIDE] 
detects more people sitting on the bench through built-in pressure sensors, the two por-
tals can automatically slide apart and create more sheltered space. 
Prototype [SLIDE] is designed to be mobile and able to be placed in different site condi-
tions. It is not considered a final product, but rather another experimental device just 
like the atrium tent. One regret from the atrium tent project was that it never had the 
opportunity to be tested in various locations or used by groups other than architecture 
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students. Designing this prototype to be easily disassembled and re-assembled can pro-
vide the advantage of easy re-location and can allow its capacity to be tested in different 
environments. Learning from the tall building curtain wall systems, all the floor pieces 
and portal membrane pieces are in the same modules making them convenient for re-
construction.
Figure 26  Prototype[slide] placed in a public square, and detail composition on the base
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Not all of the prototypes need to be mobile. When requested by a client for a specific lo-
cation, the piece of interactive architecture needs to reflect the features of the site. In the 
case of prototype [WEAVE], the purpose is to create a cover for a restaurant’s outdoor 
seating, which happens to be an alley way. During the day, people use this alley as a walk-
way, and in the evening, tables and chairs take up the space as part of the restaurant. The 
immediate idea for the site is to create something that serves as shading during the day 
and illumination during the night. 
In order to create this shading/illuminating cover, long sections of translucent fiberglass 
panels are bent to form undulating patterns, and placed one next to another. The sec-
tions are braced with a series of reinforced steel members fixed to the adjacent walls 
along the alley. Photovoltaic panels are installed at the top of certain fiberglass sections 
to absorb solar energy during the day and power the imbedded LED lights during the 
evening. 
Figure 27 prototype [WEAVE] composition
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Aesthetically, the panels form a weaving pattern, attracting people to approach it. It is 
likely that more people would gather under the space because of this prototype, and 
spontaneous interactions could occur during the process. The prototype could not only 
become a marketing strategy for the restaurant, but also create an identity for this alley 
and create special memories for people who enjoy the space.
Figure 28   Prototype [WEAVE] – different effects at night and during the day
Social interaction does not only occur in exterior public spaces, it can happen inside 
buildings as well. Prototype [FOLD] is an interior space divider for offices and restau-
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rant interiors. Just like the atrium tent, prototype [FOLD] uses soft fabric as a material, 
since environmental conditions for interior spaces are well controlled and much milder 
compared to the harsh and unpredictable exterior. The fabric is folded around a series of 
lightweight plastic rods, which can collapse down to separate a larger space into smaller 
ones for their individual functions. 
Figure 29 Prototype [FOLD] - responding to approaching people according to their distance
This prototype uses a sensor-feedback system where a motion sensor is installed at each 
folded bays to detect approaching objects.  Also installed in each bay is a light that can 
be trigged by the sensor. The light illuminates to indicate that someone is approaching. 
Compared to the last two prototypes, prototype [FOLD] instigates an indirect type of 
interaction. It is designed to satisfy the need for visual privacy, and at the same time it 
provides some connection to the other side of the screen.
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Figure 30 Prototype [FOLD] – separating a space while connecting people
Prototype [Slide], Prototype [WEAVE], and Prototype [FOLD] are all interventions into 
existing spaces attempting to upgrade them for higher usage and better aesthetics. They 
could also foster memorable embodied experiences in a environment. When evaluated 
under the criteria of interactive architecture, however, they lack the interactive compo-
nent that is required. These prototypes mostly react to their environment, either to occu-
pancy level or amount of day lighting. It would be more meaningful to create something 
of similar scale that is not only responsive to user activities, but also affects the behavior 
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of users in some interesting ways. Prototype [MORPH], the last of the four prototypes, 
sets out to achieve that exact goal.  
Like prototype [FOLD], [MORPH] is also an interior project; more specifically, it is an en-
closed space intended for large lobbies. This prototype is composed of individual strips 
of foam material that are stacked and interlocked with each other. When this prototype 
is first set up in a space, the pieces will only be partially put together, thus informing 
people passing by that it is still under construction. Meanwhile, pieces of foam blocks will 
be provided so that people can participate in building and reconfiguring the installation.
Figure 31  Prototype [MORPH] – Possible Stages of Morphing
The foam material is comfortable to lean against, thus inviting people to take shelter 
inside and around the installation. One can also negotiate with other occupants and re-
configure part of the installation to satisfy his or her own needs. Much like Cedric Price’s 
Fun Palace project, prototype [MORPH] encourages participatory activities. It might be 
hard for anyone to predict what shape this installation will take over time, but it is certain 
that the more the shape morphs, the more interactions people have had in that space. 
Figure 32  Prototype [MORPH] - possible occupancy
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Figure 33   Prototype [MORPH] - always under construction
.
Figure 34 Prototype [MORPH] - sitting in a lobby space
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These prototypes all remain potential projects for the future. Their construction will re-
quire funding and additional work in designing detailed connections and the specifica-
tion of material types. 
At this point in the design process, it was important to produce some physical evidence 
that could be tested and analyzed instead of dwelling on the unbuilt prototypes. I chose 
to use the available time to investigate some crucial aspects that are not yet addressed 
by these prototypes, especially integrating the design with ubiquitous computing, tele-
communication and social interaction through the internet, all of which are seminal ideas 
for this thesis. 
3.2.3 Hybrid medium
Hybrid medium is a series of small-scale prototype modules, all of which have been built 
and addresses the topics above. Each hybrid medium module has a technological com-
ponent built into it as the interactive element. There are three types of hybrid medium: 
the wall module, the floor module, and the bag module, each of which is in the shape of 
a 16”x16” square. Hybrid medium is a more focused approach to exploring interactivity 
through the adoption of a specific microprocessor called Arduino, and a specific response 
system in the form of an LED light array. In this section, I will discuss the details of con-
structing the interactive components, the composition of the prototypes, their intended 
uses, and their interface with the internet.
Interactive components: Arduino microprocessor, LED light array and proximity sensor
Arduino is an open-source physical computing platform with a simple microcontroller 
board. It also has its own development environment for writing software for the board 
using the C++ programming language.  Arduino can be used to build interactive devices 
D
ES
IG
N
 E
XP
LO
RA
TIO
N
S 
  |
 D
es
ig
n 
ex
pl
or
at
io
ns
 |
 H
yb
rid
 m
ed
iu
m
66
by reading many types of sensors and controlling various outputs such as lights and mo-
tors. There are three important reasons Hybrid medium adopted this microcontroller. 
First of all, it is an open-source platform which indicates a rich amount of references 
available for developing the project’s own programming code. The second reason is its 
affordability; each chip costs less than fifty dollars while it is equipped with many digital 
and serial ports for input and output connections. Last but not least, the Arduino can be 
re-programmed to adjust to various design needs. 
Figure 35  Interactive components: Arduino microprocessor, LED and proximity sensor
    
LED lights were chosen as the output system for the prototype for many important rea-
sons as well. An LED is energy efficient, therefore it can operate with either batteries 
or solar chargers. These power sources are small in scale and ubiquitous, and this can 
significantly increase the mobility of the prototype. LED lights are also relatively cheaper 
than other types of outputs like motors or speakers, making it possible to purchase them 
in large quantities and build them into customized arrays. 
Sonic proximity sensors are used as one of the input devices for the prototype. The spe-
cific type of sensor used here has an emitting scope and a receiving scope. Object dis-
tance can be detected by calculating how long it takes the emitted sonic wave to be 
bounce back from the object. Proximity sensors enable the prototype to detect the pres-
ence of human activity without any direct physical contact from people, so these sensors 
are well suited for a vertical wall surface. On the other hand, it would make more sense to 
use a pressure switch for a horizontal surface like the floor. This switch can be triggered 
by body weight if people step on the floor surface.
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Designing through the process of making
Interactive design is multidisciplinary in nature. The process involves various subjects like 
programming, electronics, social psychology, and many other different fields of study. In-
teractive designers should at least understand the basics of these subjects to ensure that 
the design is utilizing the technologies in the correct way. Having a fundamental under-
standing of these subjects also helps the designer to collaborate with experts from these 
fields, in case there is a demand to develop the project in a more complex way.
The best way to learn the fundamentals of interactive design is to actively participate in 
the process of making.  This process includes, but is not limited to,  coming up with proper 
building materials for the type of interaction, building the electronic circuits, program-
ming the Arduino, and designing the overall composition of each individual module. 
Making the prototype on one’s own is not only an excellent way to learn, but it also pro-
vides the designer with actual built products on which modifications and improvements 
can be made. It is important to keep an engaged mind during the process of making, and 
always consider better ways to put everything together. It is only through this process that 
good design takes form.
Figure 36  Process of making the module
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Wall module 
The first of the three modules is a square block intended to be placed in a wall composi-
tion. This wall can either serve as a space divider similar to prototype [FOLD], or become 
a stand-alone information-embedded installation like the SEEN project by Omar Khan. 
With different site conditions, the wall can take on varied forms: straight, L-shaped, or 
curved. In each condition, the module will remain the same, but the structural frame that 
holds the modules will change according to the specific needs of that location.
The composition of a wall module includes several layers. The first layer is a translucent 
foam block drilled with a 2”x 2” cavity array for the LED lights on one side, and densely 
packed with translucent water tubes sections ¼” in diameter that are plugged into the 
other side to create a sea anemone-like texture. The next layer is the electronic circuit 
where an 8”x 8” array of LED lights is soldered to a 1/8” thick transparent acrylic board. 
The last layer is a back cover for the electronic circuit, which includes the circuit board, 
the Arduino microprocessor, the proximity sensor, and the wires that connect them. 
Figure 37  testing a wall module laying flat
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When the modules are placed next to one another in the wall frame, each of them is con-
nected electronically to the others so that the input from one module not only affects 
the LED array display of that specific module, but also the modules surrounding it. In 
this way, all the modules can work together to create a coherent visual effect. Each time 
someone approaches the wall, a different geometric pattern will be displayed through 
the LED arrays. Based on the distance of that person, the effect of the display will be dif-
ferent. For example, the LED lights may get dimmer when the person is further away, or 
the geometric shape may get bigger when the person is closer up. 
Since each module has one of these proximity sensors built into it, when multiple users 
approach the wall at the same time, different effects can overlap and create even more 
interesting geometric patterns. This might be a good way to bring people together to 
play this graphical game, and hopefully help them engage in conversations and interac-
tion during the process.
 Floor module
The floor module are designed using the same panels for the wall module except that 
proximity sensors are replaced by pressure sensors, and the top layer is a ¼� thick acrylic 
panel instead of the protruding plastic water tube sections. The pressure sensor in the 
module will be triggered when someone steps on it, and the LED array will light up in 
a certain pattern. The acrylic and foam block composition can support up to about 120 
pounds of weight, and it would be able to support more if thicker acrylic and denser foam 
blocks were used. 
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Figure 39   The floor module lights up with someone stepping on it
When we consider how the floor modules can be applied to enhance an existing space, 
there are many different ways they can be used. First of all, the floor module can serve as 
a message delivering device. In the module that was fabricated for testing, the top acrylic 
layer was engraved with text from the introduction paragraph of this thesis paper. Simi-
larly, the acrylic can be engraved with other messages, or one can simply display text us-
ing the LED array. Besides being a text display device, the floor module can also become 
a device for collaborative pattern making games, similar to the wall modules. 
A straightforward way to arrange these floor modules would be to lay them flat and 
create a field of information. If we change the configuration of the module slightly, we 
might be able to create something a lot more interesting. In order to test how the overall 
configuration can change, we are going to use the atrium of the School of Architecture 
again as a site for study.
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Figure 40  Floor module - the scattered configuration for the atrium of Buell Hall
Figure 41  Floor module - cascading surface for the same space
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The modified modules can be made to form a continuous surface cascading down the 
stairs of the atrium space. The modifications will only occur at the bottom area of the 
module, leaving the electronic component the same as before. In order to create an in-
teresting undulating surface, most modules will have a customized shape fabricated on 
a CNC machine, and will be placed in the cells of a frame holding the overall structure 
together. 
Figure 42  Composition of the modified floor modules
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2’
4” foam blocks
stacked and 
glued, CNC-ed 
to shape
10 x 10 grid LED Lights
5mm ultra-bright LED
2” apart (on-center)
carved foam container for 
Arduino microprocessor and 
power source
top layers of foam are 
pre-drilled at locations 
of the LED
the curved board is then 
sandwiched between the 
top and lower layers of 
foam blocks
LED lights are first wired 
on a thin acrylic board
the acrylic board pre-scored with tes-
sellation, to fit the surface curvature
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With the individual modules having to be customized into different shapes, the design 
and fabrication process will end up taking much longer. In spite of this, the overall ef-
fect this modification can potentially create is very intriguing. This cascading surface can 
not only provide seating spaces for gathered groups, it can also register user activities 
through its built-in pressure sensors and reflect how the surface has been used over a 
period of time. The LED lights can shine more brightly to indicate more occupancy in a 
specific zone, and dimly if otherwise. It would also be interesting to find out how peo-
ple would occupy the surface differently under the influence of the brighter or dimmer 
patches of LED lights. 
Figure 43  Floor modules - diagrams for components of the frame ready to fabricate on the CNC 
machines, on 4’ x 8’ plywood panels
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 Bag module 
The wall module and the floor module are both designed for a more situated prototype. 
Contrary to this, the bag module is designed to be mobile. Although all the previously 
discussed prototypes are meant to stay in a specific location for a relatively long period 
of time, in many cases these types of installations are not permanent; they will eventu-
ally have to be taken apart. It would be a pleasant treat if people could take part of the 
prototype with them as a souvenir when the installation is finished. The bag module is 
designed for that exact purpose.
Figure 44  Bag module - the bag zips open, revealing the circuit compartment within
The bag module works like any other bag. Besides being able to store things and carry 
thing, the bag module also has a built-in compartment for the LED circuit layers that are 
used in the wall module and the floor module. When the wall or floor installation is going 
to be uninstalled, people will be given the opportunity to purchase a piece of the LED 
circuit to insert into the bag. In this way, the memory of the original installation lives on 
through the bag module.
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Figure 45  Bag module being deployed in a public space
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Interfacing with the internet
In the previous chapter, we were reminded that technologies have significantly shifted 
the way people interact with each other. At the same time, they also provide many con-
veniences for people including obtaining information and communicate online. Hence 
one of the objectives was to incorporate ubiquitous computing and the internet into the 
built prototypes.  In fact, besides the functions already described for the three types of 
modules, they are also designed to have the capability to interface with the Internet.
Imagine you are browsing your Facebook page on a Friday afternoon. You notice that 
your friend John has posted in the news feed that he is hosting an event called “What is 
your sign? (Not the astrological type)” in the atrium of the architecture building the next 
day, and he has invited you to attend. You think the event title sounds interesting and de-
cide to check it out. The next day, you arrive at the atrium and see a field of square blocks 
scattered around the floor of the atrium. You approach one of the panels intending to 
find out more about it. As you get closer to that panel, it starts to light up and flicker 
unexpectedly. Apparently it is composed of an array of LED lights and is responding to 
your movement towards it. Within a few seconds, the flicker slows down and a pattern 
start to emerge. As far as you can tell, the pattern looks like a plus sign. You also notice 
there’s a printed message on the side of the panel which says “Find out the meaning of 
your sign at www.apps.facebook.com/WhatIsYourSign.”  You pull out your smart phone 
from your pocket and type in the web address. The Facebook application site asks you to 
upload a photo of the sign. You snap a quick shot of the plus sign with your phone. Within 
a few seconds, a plus sign shows up on your phone’s screen as well as brief paragraph of 
text that reads:
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Figure 46  “What is Your Sign?”:  Plus Sign
Plus
Algebraically positive; having, receiving, in addition to anticipated; elec-
trically positive; the plus sign is part of the Hindu-Arabic numeral. The 
Egyptian hieroglyphic sign for addition resembled a pair of legs walking 
the direction in which the text was written.
Upgraded versions of products and brand names: 
“Macintosh Plus”: third model in the Macintosh line, intro duced on Janu-
ary 16, 1986, first in the line that includes a SCSI port.
“Windows Messenger Plus! Live” : an add-on for Windows Live Messen-
ger that adds tons of features and extras to the software, including new 
skins, custom emotions and sounds, downloadable script for new fea-
tures.
In a society driven by the pursuit of affluence and production of goods, 
“more” is always more … or is it?
You ponder this for a few seconds, but you want to move on and find out what the other 
panels will show you. As you look up from your phone, many of your friends have also ar-
rived at the event; you start to discuss the different signs you have found.  After about an 
hour, you have seen almost all the panels and checked them out through the Facebook 
application page. At this time, you are asked by the application to choose a favorite sign 
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from the event, and you are also asked whether you would like to post this sign on your 
Facebook profile. You decide to choose the plus sign and publish it to your profile page. 
As you are about to leave the event, John asks you whether you’d like to keep one of the 
panels with the plus sign for twenty dollars, together with a bag that goes with it. You 
think that would be a good way to remember this event, plus you wouldn’t mind having 
a new bag, so you agree to buy one from John.
During the next week, you notice there are many discussions of the different signs on 
Facebook as well as in the school. Many people have started to make their own signs and 
have posted their descriptions on Facebook as well. For you, it was a wonderful Saturday 
afternoon having spent time with friends and having engaging face-to-face conversa-
tions facilitated by media-embedded architecture.  Little did you know that next time 
you walk past another person carrying the same type of bag, both of your signs will start 
to light up to indicate your favorite sign from the event. 
This narrative above describes how the floor module can interface with the internet 
through the aid of a smart phone. The event-based interaction not only helps people to 
think about important issues in our society, but also provides an opportunity for people 
to enjoy social interactions in the physical environment. 
These various signs displayed by the physical modules are not only symbols that carry 
meanings, they also allow for user interpretation and anticipation. Moreover, by incor-
porating the physical modules with ubiquitous computing, these signs connect physical 
experiences in public spaces with online experiences, encouraging the exchange of ideas 
and opinions in both settings. In a way, these signs are a crucial component of this final 
stage of the entire project, completing the circle between built architecture with infor-
mation and communication technology, while invigorating public spaces through added 
social events and activities.
.
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4. DISCUSSIONS AND CONCLUSION
In a recent article in Newsweek, architecture critic Cathleen McGuigan wrote a reflective 
overview of the most influential buildings in the early 2000s. She remarked that the driv-
ing forces of architectural design trend in these years seemed to be flamboyant forms, but 
the economic crash in 2008 has slowly forced the industry to re-evaluate its focus given 
available resources. “The trophy building is so over. Welcome to the era of design on a 
diet.”74 What’s more important than the pursuit of form and the so-called “Bilbo Effect”, 
architects need to consider social relevance when practicing architecture. We should be 
driven by making our buildings more effective in improving people’s lives.
One of the most prominent social changes that has taken place in the past several years 
is new modes of communication enabled by smart phones and the Internet. We should 
consider the dramatic changes these technologies have on the way we interact with 
each other, and the impact they have had on shifting the notion of public spaces. We 
are no longer bounded by our physical locations to talk to a friend far away if we just 
call them on the cell phone or instant messaging them through the internet. We also 
pay less attention to the people around us when riding the subway or walking through 
a public plaza. These are the more transitory spaces in an urban environment where we 
are just passing through during our busy schedules. Somehow, we feel more separated 
than connected to people around us despite the convenience provided by modern com-
munication devices. 
These new phenomena provide an opportunity for architecture to evolve and take on a 
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new approach which responds to these social conditions. These responses are not driven 
by creating fabulous forms, but rather by providing more meaningful social space. Re-
sponses will also be dependent on being conscious and sensitive to philosophical expla-
nations of social interaction, historical relationship between architecture and social in-
teraction, and the current trends in ubiquitous computing in terms of its impact on social 
interactions as well as how it can contribute to interactive architecture design.
Philosophically, Merleau-Ponty and other phenomenologists have stated that we experi-
ence the world through our senses, and it is only through our body that we can fully un-
derstand the environment we live in. On the other hand, Blumer and various Symbolic In-
teractionism scholars believe that we gain our experience through learning definitions of 
various symbols, and these definitions can only be gained from interaction with others. 
Supported by these two theories, we can arrive at the conclusion that social interaction 
in a physical space and experiences through the body are fundamental to understanding 
the world and defining our own existences as individuals.
Historically, architecture has been playing the role of facilitating social interactions in 
public space for many centuries. From Roman forums and Venetian Campi to modern 
architectural work by Team X and Herman Hertzberger, architects have always found ef-
fective solutions to setting up a framework for social interaction. Advancement in digi-
tal technology certainly has added complexity to the problem today, but architects are 
known for their capability to adopt new technologies and apply them to make buildings 
work better for their time. Hence, it would only seem natural for architects to examine 
what type of technology is available now and which one would be appropriate for archi-
tectural adaptation.
Ubiquitous Computing was developed to make computers more friendly to use and more 
integrated into our lives. It conveniences our daily activities, and its original concept has 
facilitated the creation of hand-held devices like the iPad and iPhone. Human-Computer-
Interaction is a new field that considers how to make Ubiquitous Computing work better 
for human experiences. It regards embodied experience as an essential element when 
designing ubiquitous electronic devices and it also consider the how these devices affect 
on society as a whole. There are many good lessons architects can learn from fields like 
HCI, including the idea of “three mirrors”. After all, one needs to consider the physical, 
cognitive and social aspects when making architecture interactive.
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Besides ideas from Human-Computer-Interaction, the Internet can also contribute 
greatly during the design of interactive architecture. The relationship between the inter-
net and interactive architecture might not seem initially apparent, but if it is utilized in 
conjunction with architecture to instigate social interaction, the Internet could become a 
powerful medium for that interaction to take place, both online and in a physical space. 
Online interactions, although prevalent through social network websites like Facebook 
and MySpace, do not have to be the only mode of interaction for the modern age. If one 
concurs with the views presented by Phenomenologists and Symbolic Interactionists, 
one would also agree that experiencing the world through our physical senses is an es-
sential part of understanding our surroundings, most of which is still made of tangible 
objects. Through interfacing architecture with the Internet, we can more easily introduce 
part of the users who actively engage in online social networks to these types of interac-
tive architecture. In this way, these users will not only participate more in face-to-face 
social interactions, but also have a more rewarding time when interacting on the Inter-
net.
Designing Interactive architecture involves a high level of inter-disciplinary collabora-
tion. Beyond the established modes of collaboration between architects and engineers 
in conventional architectural projects, interactive architecture requires additional input 
from computer scientists to develop both the hardware and software for interactive in-
terfaces. It would also be helpful to have the inputs from behavioral sociologists in order 
to further understand the impact and effectiveness of the design.
There are some well established interactive media practices, including Snibbe Interactive 
based in San Francisco, that aim to “create social interactive experiences that produce 
powerful emotional responses, engaging social spaces, and online social networking op-
portunities.”75  Small Design Firm from Cambridge, Massachusetts also engages in exten-
sive amount of interactive and dynamic graphical application designs to make information 
accessible to people. Most of these firms’ works are limited to a small scale, screen-based 
format; yet they invite users through interesting interface and well organized graphical 
layout. There are also many other interactive designers who have created physical objects 
evolving interactive components which not only engage physical senses but also embed 
information. These people include Omar Khan, Usman Haque, Philip Beesley, and many 
others. Regardless the amount of effort contributed by various interactive architects and 
designers, the field is still very young.
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We architects call ourselves practitioners, meaning the profes sion has an evolving nature. 
We learn by doing and improve by reflecting on what has been done in a collaborative en-
vironment. It is through this cyclic process that we make our work relevant to the various 
social, technological and cultural issues. There is a “constant negotiation,” that takes place 
be tween the architects and their clients, the available tools, as well as their own previ-
ous works, from which more seasoned work emerg es. There is no formula, only con stant 
explorations and discoveries. According to McCullough, “Almost by definition, practices 
shun formulas. A practitioner does not need an explicit definition of design, and a theorist 
may never arrive at one. People who haggle endlessly over the mean ing of design actu-
ally may not be seeking a unified science at all. Instead, the idea of design benefits from 
constant negotiation.”76 
If funding allows, RE-ACTIVATE could be developed further in many different ways. One of 
the most promising outlets would be to fabricate the “Hybrid Medium” in large quantities 
and to initiate urban events with them. The events would be monitored as part of the 
research process, in order to test hypothesis made during the design process. After that, 
the prototypes could be modified to reflect insights gained. Another approach would be 
to  investigate the possibility of integrating these prototypes into large-scale construction, 
either through adjusting the module shape or frame composition.  
The design explorations initiated by this thesis has taken this trial-and-error approach, 
testing various ideas and coming up with a more effective solution at every step. It is im-
portant to note that these design explorations are efforts to encourage social interaction 
in public spaces. It is the author’s hope that the work generated through this thesis will 
not only urge people to recognize the paradigm shifts taking place in our public spaces 
due to digital media, but also give inspiration to future works by other architects and 
interactive designers to utilize the potential of interactive architecture to reinvigorate our 
built environment.
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Appendix A: “What is your sign?”
Boundary
Boundary (topology), the closure minus the interior of a 
subset of a topological space; an edge in the topology of 
manifolds, as in the case of a ‘manifold with boundary’
Boundary (cricket), the edge of the playing field, or a scoring 
shot where the ball is hit to or beyond that point 
Personal boundaries are guidelines, rules or limits that a 
person creates to identify for themselves what are reason-
able, safe and permissible ways for other people to behave 
around them and how they will respond when someone 
steps outside those limits. Types of personal boundaries 
includes “soft”, “spongy”, “rigid”, and “flexible”
Are our personal boundaries different when we are in an 
physical environment v.s. virtual environment? How does the 
setting change our behaviors?
Signal Strength
For thousands of years, human societies have found ways 
to communicate over a long distance through means of 
signaling.  In the digital realm, the signal strength is an 
indicator of the distance between your wireless device 
and the source of the signal. Some devices’ signals can 
be improved by augmenting devices antennas.  The most 
advanced 3G network covers nearly 90% of the U.S. and 
can offer up to 14 Mbit/s on the downlink and 5.8 Mbit/s 
on the uplink. Different wireless communication methods 
vary in level of security authentication. 3G network uses 
KASUMI block crypto instead of the older A5/1 stream 
cipher. 
Our needs for communication have not changed over 
time, yet our methods have dramatically evolved while its 
complexity increases.
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Convergence
Independent development of similar characters (as of 
bodily structure of unrelated organisms or cultural traits) 
often associated with similarity of habits or environment
the merging of distinct technologies, industries, or devices 
into a unified whole
Technological convergence, the removal of entry barriers 
across the IT, telecoms, media and consumer electronics 
industries
Democratic Convergence of Catalonia, a political party in 
Catalonia, Spain
Limit (mathematics), refers generally to the notion that 
certain objects are approaching a limit in some sense
Media and the Internet have drawn together communica-
tion and the exchange of ideas. Convergence of thoughts 
and ideas are a new trend in our digital and physical 
environment.
Divergence
A drawing apart, difference, the acquisition of dissimilar 
characters by related organisms in unlike environments; 
a deviation from a course of standard; In vector calculus, 
divergence is an operator that measures the magnitude of 
a vector field's source or sink at a given point, in terms of 
a signed scalar.
As complexity increases, all subjects seems to be splitting 
into further specializations. Same can be said for our 
professions: there used to be the master builders in the 
medieval era; now we have designers, architects, project 
managers, mechanical, electrical, structural and plumbing 
engineers for any major projects. 
Divergence adds richness to content, but makes interdisci-
plinary communication more difficult.
Technology allows us to diverge and separate physically 
while keeping communicated. Are we closer to each other, 
or are we further apart?
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Plus
Algebraically positive; having, receiving, in addition to 
anticipated; electrically positive; the plus sign is part of the 
Hindu-Arabic numeral. The Egyptian hieroglyphic sign for 
addition resembled a pair of legs walking the direction in 
which the text was written.
Upgraded versions of products and brand names: 
“Macintosh Plus”: third model in the Macintosh line, intro-
duced on January 16, 1986, first in the line that includes a 
SCSI port.
“Windows Messenger Plus! Live” : an add-on for Windows 
Live Messenger that adds tons of features and extras to 
the software, including new skins, custom emotions and 
sounds, downloadable script for new features.
In a society driven by affiance and production of goods, 
“more” is always more …  or is it?
Minus
Diminished by, deprived of. Like the plus sign, the minus 
sign is part of the Hindu-Arabic numeral. The Egyptian hi-
eroglyphic sign for minus resembled a pair of legs walking 
the opposite direction in which the text was written.
Reduced versions of products and brand names:
“Google Minus Google”: a non-Google affiliated site that 
searches with Google without getting results from Google 
sites such as Knol, Blogger and Youtube. 
“T-minus”: an annual time-art festival in New York, first 
conceived by Josh Goldberg and Crhis Jordan in 2004; 
recognizing the lack of curatorial presentation of the time 
based artwork.
Adds democratic views, reduction until the only thing left 
if the essential, a more critical way of thinking.
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Centralized
centralization (see spelling differences), is the process by 
which the activities of an organization, particularly those 
regarding planning decision-making, become concentrat-
ed within a particular location and/or group.
In political science, this refers to the concentration of a 
government's power - both geographically and politically, 
into a centralized government.
In neuroscience, centralization refers to the evolutionary 
trend of the nervous system to be partitioned into a cen-
tral nervous system and peripheral nervous system.
A center is an anchor for positioning, a place to relate to. 
What can be considered centers in our heavily dispersed 
society?
Dispersion
“War against the center” by Peter Galison talked about 
WWII Ally’s efforts on taking down German forces through 
bombing its weapon and troop supply chains. The Ger-
mans countered the attacks through de-centralize there 
supply chains. This lesson shed light on modern US city 
planning: suburbs are scattered throughout to avoid an 
centralized nuclear attack.
The nature of the internet is dispersive; information is 
being uploaded from random physical locations at the 
same moment. This vast network is virtually impossible to 
destroy.
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Appendix B: Atrium tent survey
It looks interesting, I might use it in the future
I haven’t noticed it
I have used it
Please take 2 minutes to fill out this survey about 
the recent tent installation in the TBH atrium...
I want to know more about it first
I tried to use it, but it was occupied
I haven’t had a good reason for using it
Comments?
Only once
Two or three times
More than three times
I have used the tents...
I have done this in the tents
(check all that apply)
Reading, studying
Eating food
On the cell phone
Napping
Hanging out
Having meetings
Others _______________
I stayed in the tents for...
A few minutes
Over 30 minutes
Over an hour
My favorite tent is...
A
B
C
D
Don’t have one, I’d like 
to move them around 
to fit my own needs.
It looks too exposed
It looks too silly 
It doesn’t look comfortable
I am too busy to use it
it is too far away
If the installation gets the opportunity for an upgrade, I’d mostly like...
News broadcast being projected on the tent surfaces
Integrating forum, message board, etc, for information exchange
Webcam live feed of studio activities projected on the tent surfaces
Others ______________________________________________Find project information on 
http://www.archinect.com/schoolblog/entry.php?id=93359_0_39_0_C516
A
B
C
D
I have noticed it, but I probably won’t use it ever
I will most likely use the installation when...
Food is being served in the atrium (Pizza, Barbecue, etc)
I have meetings with professors and classmates
I want to take a nap in the day
I need to get away from the studio for a while
Others____________________________________________________
feel free to keep this portion
thank you very much for your time, the survey will be picked up at your desk
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